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Executive Summary

This document is intended to provide stormwater management design guidance to
municipalities and the development community and their consultants. This document is meant
to be read in conjunction with applicable federal, provincial and municipal legislation, policies
and guidelines.

The focus is on stormwater management design targets and criteria within the Lake Simcoe
Watershed. These targets include guidance on stormwater quantity control, quality control,
phosphorus reduction, water balance, volume control, outlets, manufactured treatment
devices, erosion and sediment controls, hydrologic and hydraulic modelling and report
submission.

This document contains guidance on submissions to Lake Simcoe Region Conservation
Authority (the Authority) under the Planning Act and Conservation Authorities Act and Ontario
Regulation 179/06, including pre-consultation and pre-submission consultation requirements.

This document has been formatted to include the requirements and targets within the text of
the document and the supporting information, resources and technical references in the
appendices.

Introduction

The mission of the Authority is as follows:

We collaborate to protect and restore the Lake Simcoe watershed with innovative research,
policy and action.

A key component of this is to ensure development is done in an environmentally friendly and
sustainable manner. One of the ways this is achieved is through development review under the
Planning Act, the Conservation Authorities Act, the Lake Simcoe Protection Act, the Lake Simcoe
Protection Plan and other applicable legislation, policies, and guidelines. Development review
can include the need for the following, but not limited to:

e Floodplain Study / Analysis;

e Meanderbelt Width Delineation Analysis (unconfined systems);

e Geotechnical Report (confined systems, slope stability, soils, Low Impact Development
measures, seasonally high groundwater measurements, etc.);

e Dynamic Shoreline Study;

e Coastal Engineering Study;

e Hydrogeological Report (in-situ infiltration testing, seasonally high groundwater
measurements);
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e Feature-Based Water Balance Report;

e Watershed or Sub-watershed Plan and Master Environmental Servicing Plans;

e Stormwater Management Report;

e Water Budget, Hydrological and Hydrogeological Studies;

e Watercourse and/or Valley Wall Stabilization Plans;

e Slope Stability-Erosion Study;

e Erosion Threshold Analysis;

e Environmental Impact Study (ecological EIS);

e Planting or Vegetation Plan, Vegetation Preservation Plans;

e Erosion/Sediment Control Plans;

e Any report or study required by the Authority to provide explanation/analysis of a specific
concern; and

e Any report or study required by federal or provincial legislation, guidelines or policies.

Background

Over the years, the Authority’s Technical Guidelines for Stormwater Management Submissions
have evolved as the science leading best management practices improved.

In 2016, the Authority’s Technical Guidelines for Stormwater Management Submissions
underwent significant revisions following comprehensive industry and municipal partner
consultation. After careful consideration, Authority staff recommended moving toward a more
sustainable approach to manage stormwater and convened a Stormwater Management Policy
Working Group in February of 2014. This group consisted of Authority staff, upper and lower
tier municipalities, the Ministry of the Environment, now the Ministry of Environment,
Conservation and Parks, the Building Industry and Land Development Association, various
academic experts, engineering consultants and adjacent conservation authority staff. The group
was assisted by staff from the environmental consulting firm Emmons & Olivier Resources, who
in partnership with Tom Schueler and the Centre for Water Protection, developed the
Minnesota Stormwater Manual, which is considered one of the best and most progressive
documents in the United States (U.S.).

The focus of the recommended approach was not on conveying runoff, but on reducing and
controlling runoff volume and mimicking natural hydrology treatment methods including
capture and reuse using a variety of stormwater management treatment methods.

The Authority’s 2016 Technical Guidelines for Stormwater Management Submissions were the
culmination of the above noted efforts.
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Since 2016, the Authority has implemented additional policies such as phosphorus, water
balance and ecological offsetting. Additionally, information around stormwater management
has continued to evolve. This document aims to update, clarify, and align with current policies
and guidelines.

Additionally, this document aims to incorporate industry feedback from municipalities, the
Building Industry and Land Development Association, and engineering consultants.

Purpose

The purpose of this document is to provide guidance to municipalities, the development
community and their consultants regarding the stormwater management and erosion /
sediment control requirements of the Authority in accordance with the Lake Simcoe Protection
Plan and Provincial Policy Statement. It is not intended to be a comprehensive stormwater
management planning and design manual like the Stormwater Management manual published
by the Ministry of the Environment (M.O.E., 2003) or similar documents. Detailed planning and
design guidance can be found in those documents. The guidance in this document is focused on
what should be included in stormwater mangement submissions to the Authority. It should
result in the following benefits:

e Enhanced protection of the natural environment and improved infrastructure resiliency to
climate change;

e Designs that better reflect natural hydrology;

e Application of uniform and consistent stormwater management standards;

¢ Reduced need for re-submissions due to inadequate information; and

e Streamlined review process and improved client service.

Scope

This document focuses on guidelines and stormwater management criteria for use within the
Lake Simcoe watershed. This document is not intended to replace documents prepared by the
federal or provincial governments or municipalities. Documents referenced within these
guidelines should be referred to directly.
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1.0 Environmental Planning and Stormwater Management

1.1. Stormwater Management Planning and Design Manual, March 2003
Ministry of the Enviornment

The Ministry of the Environment (M.O.E.) Stormwater Management (SWM) Planning and
Design Manual provides an environmental planning context and shows the relationship with
the municipal land use planning process. The environmental planning process includes
watershed and subwatershed studies, environmental management plan or master drainage
plan, and the SWM Report. Urban development should be done in relationship with the
environmental planning process. The SWM plan for urban development would then follow the
environmental criteria developed through the watershed / subwatershed plan to meet its
objectives. In some cases where the development is allowed to proceed without subwatershed
planning having taken place i.e.,where little future development is planned, the M.O.E. SWM
manual provides some guidance on the environmental design criteria.

1.2. Provincial Policy Statement and Lake Simcoe Protection Plan

The Provincial Policy Statement (PPS) (Policy 1.6.6.7) and Lake Simcoe Protection Plan (LSPP)
identifies SWM policies for development. These policies must be read in conjunction with local
municipal standards and / or watershed / sub-watershed studies in respect of stormwater
guantity and quality control.

1.3. General Authority Guidance

The Authorities requirements for all SWM submissions are outlined in the following sections,
which include a description of the Authority SWM criteria, guidance on approved methods and
techniques, a summary of key hydrologic parameters, modelling and mapping requirements
and a summary of submission requirements. For more information on modelling and mapping
standards, refer to the 2002 Ministry of Natural Resources (MNR) document entitled Technical
Guide, River and Stream Systems: Flooding Hazard Limit and the March 2017 Technical
Guidelines for Flood Hazard Mapping (Environmental Water Resources Group Ltd., 2017) or
latest version as may be amended from time to time.

1.4. Climate Change

An additional consideration during the environmental planning process is climate change. The
Ontario Climate Change Strategy (OCCS, 2015) defines climate change “as any significant
change in long-term weather patterns. It can apply to any major variation in temperature, wind
patterns or precipitation that occurs over time.” The OCCS states that extreme weather events
such as storms and droughts are becoming more frequent around the world.
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The OCCS further elaborates that in July 2013, a monumental rainstorm dropped 125 mm of
rain in just a few hours over some parts of Ontario, leading to flooding and property damage
estimated at $940 million in Toronto alone and states that climate change requires a shift in
thinking and behaviour. The OCCS identifies vulnerabilities caused by changing weather
patterns in areas such as public safety and emergency response, roads and other infrastructure,
buildings and homes that need to be considered. These vulnerabilities should be considered
during the environmental planning and SWM design processes. Refer to Section 7.0 for
additional information on climate change.
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2.0 Submissions to the Authority

Submissions to the Authority are generally made under the Planning Act for planning approvals
or the Conservation Authorities Act and Ontario Regulation 179/06 for permits. Other forms of
submissions may include technical reviews and Ministry of the Environment, Conservation and
Parks (MECP) Environmental Compliance Approvals (ECAs). Please refer to the Authority
website for a list of fees associated with various types of applications.

2.1. Planning Act Applications

Municipalities act as approval authorities under the Planning Act and are responsible for the
planning process including pre-consultation under the Planning Act. The Authority’s role in the
planning process is that of a commenting agency as outlined in the Memoranda of
Understanding that we have in place with each of our member municipalities.

2.1.1. Planning Act Pre-Consultation / Authority Pre-Submission Consultation

Requirements for pre-consultation on planning applications are provided by the Planning Act
(ss.22(3.1), 34(10.01.1), 43(3.1) and 51(16.1). The pre-consultation process per the Planning Act
is led by the municipality.

The Authority recognizes that pre-submission consultation is a critical value-added service and
requires a technical pre-submission consultation / meeting, independent of the municipal pre-
consultation, for all applications for Plan of Subdivision as well as applications for Site Plan
Approval where the site is greater than two hectares. The purpose of this consultation is:

e To understand the general parameters of the proposed project and to confirm the SWM
design requirements specific to the proposed land use;

e To discuss erosion and sediment control (ESC) implementation, inspection, and
maintenance including during, and post construction, monitoring;

e To discuss any site-specific details in relation to sensitive environmental areas, surface and /
or groundwater protection areas (Example: Significant Groundwater Recharge Areas) should
also be discussed and confirmed during this meeting;

e To ensure the seasonal high groundwater levels and in-situ infiltration rates are obtained
early in the planning and design process where infiltration based designs and facilities are
being considered.

The Authority requires that a summary memorandum be circulated by the consultant following
the pre-consultation meeting for all parties to review and comment on before finalizing. This
summary memorandum will form the terms of reference for the project.
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The SWM pre-consultation / pre-submission meeting should generally occur after the
developable area on the property has been determined as it relates to natural heritage and
natural hazard lands. Preliminary studies related to soils (i.e., to implement Land Use Policy
(LUP-12) of the South Georgian Bay Lake Simcoe (SGBLS) Source Protection Plan (SPP),
Wellhead Protection Area-Quantity2 (WHPA- Q2), etc.), natural heritage, and natural hazards,
may be required to ascertain the developable area.

2.1.2. Design Charrette

The Authority encourages stormwater design charrettes as part of a pro-active review and
approval process. Applicants who are preparing submissions for large sites are invited to
engage Authority staff, as well as municipal staff, in a design charrette. Information
requirements to support a comprehensive charrette can be found in Appendix A.

2.1.3. Data Collection

Effective planning and acquisition of site-specific data can assist in streamlining the
submission/review process.

Seasonally high groundwater levels and in-situ infiltration rates obtained early in the
planning/design process are required where infiltration-based designs and facilities are being
considered. This information informs the placement of SWM facilities to maximize their
benefits. This information may also reduce development costs and timelines by locating the
facilities in an appropriate location early in the design process.

2.1.4. Initial Submission Checklists

The Authority requires that engineering and hydrogeological checklists be submitted with the
initial applications for draft plan approval and detailed design. Please refer to Appendix A for
copies of these checklists. Please note that these checklists may be updated from time to time.

2.1.5. Re-submission Comment Response

The Authority provides technical review comments to applicants in the form of a comment
matrix. To facilitate a streamlined review process, the Authority requires the Applicant to
provide a detailed response to the comments within the provided matrix which will form part
of any re-submission package. The response comments should include any information
directing Authority staff to any updated technical information such as report section, page and
appendix.
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2.1.6. Stormwater Management Report Submission

After the pre-submission consultation meeting has been held in accordance with Section 2.1.1
of this Guideline, technical reports are to be prepared in such a manner that they are
considered 'stand-alone’, such that the entire work can be recreated by any qualified person
without the need to refer to any other material. Further, any qualified person (i.e., P.Eng.,
P.Geo., or C.E.T.) must be able to recognize and understand all the methods, approaches, basic
data, and rationale used in the design calculations.

Except for proprietary models, equations are required for all calculations provided. All model
input and output files are to be provided within the report and in digital format via a
submission link provided to the Authority or on a Compact Disc / Digital Video Disc or digital
storage device that has been labelled and dated. All rainfall files are also to be provided in
digital format with the submission. All formulas and values used by the program must be clearly
identified in the report. Supporting calculations are to be provided in the report.

A complete set of engineering drawings and a SWM Report outlining all the proposed works
must be circulated to the Authority. Final engineering plans and drawings must be signed and
sealed by a Professional Engineer registered with Professional Engineers Ontario, specializing in
SWM. A detailed description of the SWM facility is required. This will likely be a combination of
a SWM report, design calculations and engineering drawings.

A complete SWM Report will also include, at a minimum, all items listed Appendix A. The
Authority reserves the right to return the submission if it is incomplete.

2.1.7. Functional Servicing and Detailed Design Reports

Functional approvals under the Planning Act include Official Plan Amendments, Zoning By-law
Amendments, Draft Plan of Subdivision, Minor Variance and Consents. Submissions in support
of these functional approvals shall demonstrate the following:

e Sufficient details to demonstrate that proposed SWM / Low Impact Development (L.I.D.)
facilities size and configuration are suitable and can achieve applicable SWM targets.

e The direction of drainage and the drainage constraints identified in the watershed /
subwatershed plan are to be considered, (i.e., sufficient outlet, target levels for peak flows,
baseflow, infiltration, water quality parameters and water quality levels of protection).

e Wholistic coordination of water balance, erosion studies, SWM targets and L.I.D. design.

e Where SWM facilities are proposed to be infiltration-based, infiltration rates and seasonally
high groundwater elevations should be based on collected in-situ testing data and not
assumed.

e A complete digital submission of the functional servicing and SWM report is to be submitted
to the Authority.
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Detailed design approvals under the Planning Act include Site Plan Approval and Final Approval
of Subdivisions. Submissions in support of these detailed design approvals shall demonstrate
the following:

e Final details to demonstrate that proposed SWM / L.I.D. facilities are sized and configured in
accordance with applicable legislation and guidelines achieve applicable SWM targets.

e The direction of drainage and the drainage constraints identified in the watershed /
subwatershed plan are to be confirmed, (i.e., sufficient outlet, target levels for peak flows,
baseflow, infiltration, water quality parameters and water quality levels of protection).

e Wholistic coordination of water balance, erosion studies, SWM targets and L.I.D. design.

e Where SWM facilities are proposed to be infiltration-based, in-situ infiltration rates and
seasonally high groundwater elevations are to be used.

¢ Modelling work and other details are to be updated according to the revised design
information available. The detailed SWM report should have sufficient details to complete
detailed servicing and grading drawings.

e Detailed ESC plans.

e A complete digital submission of the detailed SWM report, including detailed drainage,
grading and servicing drawings is to be submitted to the Authority.

e Please refer to Appendix A for a list of requirements for a detailed stormwater.

Please note that SWM is only one component and other disciplines such as natural heritage,
hydrogeology and planning will also need to be addressed as part of the approval process under
the Planning Act.

2.1.8. Offsetting Policies

The Authority has the following offsetting policies relating to the loss of natural heritage
features, groundwater recharge deficit and post development phosphorus loads:

e Ecological Offsetting Policy

e Water Balance Recharge Policy for the Lake Simcoe Protection Plan

e Phosphorus Offsetting Policy

Any discussion concerning the intent to apply any of these policies should be had with
Authority staff during pre-consultation.

2.2. Permit Applications under the Conservartion Authorities Act
This section of the document is intended to provide a general overview of the permit process.

This document is intended to be read in conjunction with the Lake Simcoe Region Conservation
Authority Ontario Regulation 179/06 Implementation Guidelines, 2021 (Formerly Watershed

Development Guidelines).
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Chapter 2: Legislative Framework, found in the Lake Simcoe Region Conservation Authority
Implementation Guidelines outlines the history, objectives, powers, regulation limits, and
activities which require written permission under Ontario Regulation 179/06. Please refer to
the Implementation Guidelines for details.

In summary, if development is proposed within an area regulated by the Lake Simcoe Region
Conservation Authority, then permission is required under the Conservation Authorities Act and
Ontario Regulation 179/06. This permission usually comes in the form of a permit from the
Authority.

To obtain a permit, a complete permit application is required. Full permit requirements are
provided through pre-consultation in accordance with the Authority’s customer service
strategy.

The permit application needs to demonstrate that the works are in accordance with applicable
legislation as noted above along with policies and guidelines (as may be amended from time to
time), including but not limited to:

e Lake Simcoe Region Conservation Authority Ontario Regulation 179/06 Implementation
Guidelines.

e Lake Simcoe Conservation Authority Technical Guidelines for Stormwater Management
Submissions.

As noted in Section 2.4 of the Implementation Guidelines, the Authority encourages a Planning
First Philosophy to address environmental matters under the Planning Act and/or be approved
under the Environmental Assessment Act/Class Environmental Act process in advance of
submitting an application for approval under Ontario Regulation 179/06 under the
Conservation Authorities Act.

Please note that a permit from the Authority under Ontario Regulation 179/06 under the
Conservation Authorities Act is separate from a Planning Act Approval. Approval under the
Planning Act does not constitute approval under the Conservation Authorities Act under
Ontario Regulation 179/06 and vice-vera.

Please note that it is the applicant’s responsibility to obtain all other necessary approvals
including those required in accordance with other municipal, provincial, and federal legislation.

2.3. Environmental Compliance Approval (ECA) Submission under the Transfer
of Review (ToR) Program

Under the Transfer of Review (ToR) program a designated municipal authority reviews the ECA
application and supporting documentation on behalf of the MECP. The municipal authority then

Technical Guidelines for Stormwater Management Submissions (January 2026) Page 7 of 46



Lake Simcoe Region
conservation authority

submits the application to the ministry with its recommendation for approval or its comments
explaining why it is not recommending approval.

The types of works covered by the Transfer of Review program depend on individual
agreements between the ministry and the designated municipal authority. However, for the
Authority, these transfer of reviews generally include SWM facilities, and, in some cases storm
sewers.

Please contact the Authority to confirm current agreements for the review of ECA applications
under the transfer of Review program for specific municipalities.

Prior to submitting the ECA application, it is recommended that the Design Engineer pre-consult
with the Authority engineering staff about the details of the submission

2.4. Submissions for Floodplain and Spills Analysis and Cut and Fill Balance

Every effort shall be made to avoid fill placement within the floodplain regulated under Ontario
Regulation 179/06. Where this is not possible, fill placement shall be minimized and are subject
to review and approval from the Authority. Please note that there may be other restrictions
and requirements related to natural heritage, hydrogeology, regulations, or other policies
specific to the application that may need to be considered.

A cut and fill analysis in accordance with the Authority Ontario Regulation 179/06
Implementation Guidelines is required to the satisfaction of the Authority for any grading
activity within the floodplain (including but not limited to trails, watercourse crossings, bank
restoration, and channel realignment). The analysis must include the following:

e A summary table showing the volume of cut and fill at every 0.3 m increment (up to and
including the Regulatory flood elevation).

e Aplan view drawing clearly delineating the proposed cut / fill area(s).

e Adetailed grading plan with associated cross-section(s) locations shown.

e A profile view of the cross-section(s) showing the Regulatory flood elevation and cut / fill
area(s).

e A supporting geotechnical and slope stability report for the proposed cut / fill works may be
required in some instances.

The submission needs to include an updated hydraulic analysis that demonstrates the proposed
cut and fill has no negative impacts to flooding (water surface elevations), erosion (channel and
overbank velocities), and conveyance of spills (if applicable - see Section 5.3.16 of the Authority
Ontario Regulation 179/06 Implementation Guidelines) at the site including both upstream and
downstream sections. Refer to Appendix | for further details of the hydraulic modelling and
submission requirements.
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3.0 Stormwater Management

SWM is required to mitigate the effects of urbanization on the hydrologic cycle including
increased runoff and decreased infiltration, of rain and snowmelt. Without proper SWM,
reduced base flow, degradation of water quality, and increased flooding and erosion can lead to
reduced diversity of aquatic life, fewer opportunities for human uses of water resources and
loss of property and human life. (M.O.E. 2003).

In developing an effective SWM approach for any project, Better Site Design Techniques are to
be used (Minnesota Stormwater Manual, Minnesota Pollution Control Agency, 2016). Better
Site Design involves techniques applied early in the planning and design process to preserve
natural areas, reduce impervious cover, distribute runoff and use pervious areas to more
effectively treat stormwater runoff. A major difference between the traditional development
process and the Better Site Design process is that the site is designed using L.I.D. Better Site
Design focuses on utilizing and treating rainfall as soon as it hits the ground.

The focus is not on conveying runoff, but on reducing and controlling runoff volume and
mimicking natural hydrology treatment methods including, capture and re-use, using a wide
variety of SWM and treatment methods. Better Site Design practices should address the
following considerations:

Open space protection and restoration

e Conservation of existing natural areas (upland and wetland)

e Reforestation

e Restoration of wetlands

e Establishment of protection of stream, shoreline and wetland buffers
e Re-establishment of native vegetation into the landscape

Reduction of impervious cover

e Reduce impervious cover through redevelopment of existing sites and use of existing
roadways, trails, etc.

¢ Minimize street width, parking space size, driveway length, sidewalk width

e Reduce impervious surface footprint

e Increase use of permeable pavers or permeable pavement

Distribution and minimization of runoff

e Utilize vegetated areas for stormwater treatment (i.e., parking lot islands, vegetated areas
along property boundaries, front and rear yards, site landscaping)
e Direct impervious surface runoff to vegetated areas or to designated treatment areas
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Encourage infiltration and soil storage of runoff through grass channels, soil compost
amendment, increased topsoil depths, vegetated swales, raingardens, etc.

Runoff utilization

Capture and store runoff for use for irrigation in areas where irrigation is necessary.

Erosion and sediment control

Perform site alteration in such a manner that release of sediment into receiving waters is
kept to an absolute minimum with a goal of no sediment migration offsite. In certain
circumstances, this may require that the release in sediment be controlled such that natural
background rates/loads are not exceeded.

Follow an “at source” approach to sediment and erosion control system design to avoid
over reliance on downstream controls.

Maintain and increase buffer areas.

Stage installation of controls in such a manner to recognize the rough grading, servicing and
house building phases of construction.

Minimize extent and duration of disturbed areas.

Utilize a multi-barrier approach.

Additional information on ESC can be found in Section 5.0 and Appendix G.
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3.1. Stormwater Management Technical Requirements and Criteria

The SWM criteria and requirements for SWM submissions within the Authority watershed are
listed in Table 1 and discussed in the following sections.

Table 1 — Stormwater Management Criteria and their location within these guidelines.

SWM Criteria Subcomponent Section
Water Quantity Peak Flow Control 3.2.1
Water Quantity Volume Control 324
Water Quantity Major-Minor System Conveyance 3.2.2
Water Quantity External Drainage Conveyance 3.23
Water Quality Suspended Solids 3.3.1
Phosphorous and Phosphorus
Water Quality OffseF')cting Policy (P.O.P?) 3:3.2
Water Quality Winter Salt 333
Water Quality Temperature 3.34
Water Quality Other Contaminants 3.35
Stream Erosion Stream Erosion 3.4
Water Balance/Groundwater Water Balance/Groundwater 40
Recharge/WBRP Recharge/WBRP
Erosion and Sedment Control Soil Erosion 51
Erosion and Sediment Control | Erosion Control Requirments 5.2

In addition to the above criteria, all SWM submissions should be consistent with the most
current version of the following documents, tools and websites:

e Applicable watershed / subwatershed study or SWM master plan;

e Approved SWM report;

e Stormwater Management Planning and Design Manual, March 2003, M.O.E.

e Lake Simcoe Protection Plan, 2009;

e Lake Simcoe Region Conservation Authority Guidelines for the Implementation of Ontario
Regulation 179/06;

e Low Impact Development Stormwater Management Planning and Design Guide, 2010,
Credit Valley Conservation (CVC) and Toronto and Region Conservation Authority (TRCA);

e Sustainable Technologies Wiki Guide

e Erosion and Sediment Control Guide for Urban Construction, TRCA 2019;

e Canadian Standards Association (CSA) Standards W202-18 and W208-20

e MECP Lake Simcoe Phosphorus Budget Tool, March 2012
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e Sustainable Technologies Evaluation Program (STEP) L.I.D. Treatment Train Tool (TTT) - For
Phosphorus Removal Only.

¢ South Georgian Bay Lake Simcoe Source Protection Plan, July 1, 2015.

e Parking Lot Design Guidelines to Promote Salt Reduction, Lake Simcoe Region Conservation
Authority, February 22, 2017.

e Environmental Technology Verifications, (ETV) Canada, ETVCanada.ca.

e All applicable future provincial and municipal documents.

One tool only must be selected and used (MECP Lake Simcoe Phosphorous Tool or STEP L.I.D.
TTT) for phosphorus calculations. No mixing of the phosphorus tools, loading rates, or removal
rates will be permitted.

In all cases, the SWM approach for any given site should consider catchment and receiver
characteristics. SWM requirements must be addressed through the use of a hierarchy of SWM
practices or "treatment train" approach that starts with lot level controls, followed by
conveyance controls and then end-of-pipe SWM facilities.

Examples of these controls are listed below:
Lot Level Controls

e Rooftop detention

e Parking lot storage through catch basin restrictors or orifices in the storm sewer
e Reduced % grade of lot

e Disconnecting roof leaders and directing the flow to soak away pits

e Porous pavement

e Rain gardens

o Water reuse systems

Conveyance Controls

e Grassed swales

e Pervious pipe systems

e Pervious catch-basins

e Bio swales

e Filtration systems

e Infiltration systems

e Capture and management systems with L.I.D.
e Filter strips

e Buffer strips
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End-of-pipe (EOP) Stormwater Management

e Infiltration and biofiltration basins

e Infiltration trenches

e Manufactured Treatment Devices (i.e., oil/grit separators or filters)
e Sand filters

e Dry ponds
e Wet ponds
e Wetlands

e Hybrid Ponds

e Filtration Devices

e Adsorptive Materials
¢ Underground Storage

3.2. Stormwater Quantity Control

3.2.1. Quantity Control / Peak Flow Control

Typically, the increase in direct runoff as a result of uncontrolled development (i.e., increased
impervious areas) combined with rapid storm conveyance systems, results in increased peak
stream flows. The potential impacts of increased peak flows include flooding and increased
risks to life and property.

In order to minimize these risks, the SWM Quantity Control requirements for major
development and linear development projects are as follows:

e The post-development peak flow rates are not to exceed the corresponding pre-
development peak flow rates for the 1 in 2-year, 1 in 5-year, 1 in 10-year, 1 in 25-year, 1in
50-year and the 1 in 100-year design storm events (unless specified otherwise by a
subwatershed study or fluvial geomorphic analysis).

¢ In general, the following design storms are to be used for modelling sites with drainage
areas greater than 5 hectares, (in addition to Municipal requirements):

e 4-hour Chicago distribution; and
e 12-hour SCS Type Il distribution.

(Refer to Appendix C which clarifies the minimum requirements for storm distributions)

e Every effort must be made to maintain existing watershed boundaries and drainage
patterns. As a rule, significant changes in drainage boundaries are not permitted. Pre-
consultation is mandatory for any proposed change in drainage boundaries;

e If there is a known deficiency or significant erosion in the downstream conveyance system,
additional peak flow or volume control may be required;
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e Quantity control is not required if the site drains directly to Lake Simcoe (i.e. no separate
property parcel between the subject site and the lake) with a sufficient outlet;

¢ Infiltration measures may be considered for peak flow control credits, subject to the
conditions as described in Appendix B. Pre-consultation with the MECP, local municipality
and the Authority is required; and

e If asite is not accounted for within a downstream SWM facility than quantity control will be
required as per this section. Additionally, this may require over-control such as controlling
the flows to a minimum of: the 2-year pre-development flow rate OR the specified
municipal allowable flow rate OR an approved governing master drainage studies /
documents.

3.2.2. Major Minor System Conveyance and Sufficient Outlet(s)

The major system may include overland flow routes, roadways, artificial channels, streams, and
valleys. The major and minor systems are to be designed to safely convey stormwater flows to a
sufficient outlet, without negative impacts on adjacent properties.

The SWM report should include the design for the major and minor systems (MNR et al., 1987).

The minor system conveys the frequent runoff events up to the design frequency of the system
(typically 1 in 5-year design storm) while the major system conveys the runoff from infrequent
storm events (typically 1 in 100-year design storm) that exceed the minor system capacity.

The minor system includes the lot drainage components i.e., lot grades, ditches, swales, street
gutters, catch basins and the storm sewer system.

A hydraulic gradeline analysis may be required under certain circumstances and is to be
completed as per municipal requirements.

If stormwater runoff is discharged to a roadside ditch that is part of a highway drainage system,
approvals may be required from the Ministry of Transportation (MTO). Guidance can be found
in the "MTO Drainage Management Manual" (MTO, 1997), and the "Stormwater Management
Requirements for Land Development Proposals" (MTO, 1999) .

Similarly, if stormwater runoff is discharged into a municipal drainage system, approval may be
required from that specific municipality. Municipal standards would apply to all such
discharges.

All minor system, and major overland flow routes are to be secured by an appropriate
easement or approval as per municipal requirements.

Where there is no sufficient outlet, or, if no agreements are anticipated for drainage through
downstream privately owned lands, then the following will be required for the subject
development in addition to the SWM criteria in Section 3.2.1 of these guidelines:
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e Provide post to pre-volume control (2-100 Year)

e Maintain existing drainage patterns/regime (e.g., maintain sheet flow via spreader etc. vs
single discharge point)

e Town supports the proposed outlets(s) and it is understood that the receiving landowner
could potentially block flows.

e Where possible, secondary outlet option(s) should be considered and, where appropriate, a
contingency

3.2.3. External Drainage Conveyance

Where there is an external drainage area flowing through a site, it is the developer's
responsibility to demonstrate safe conveyance of the Regulatory Storm, through the
development site to a sufficient outlet.

3.2.4. Volume Control Reguirements

Any works that meet the major development definition outlined in the Lake Simcoe Protection
Plan should demonstrate how volume control will be provided for the development.

Any new development or redevelopment that results in site disturbance that creates 0.5
hectare or more of new impervious surface, or, fully reconstructs 0.5 hectare or more of
impervious surface, should demonstrate how volume control will be provided for the
development.

Volume control requirements for types of developments are provided as outlined below:

New development volume control requirement

New, nonlinear developments, on sites without restrictions, shall capture and retain / treat on
site, the post-construction direct runoff volume from 25 mm of rainfall from all impervious
surfaces.

Redevelopment volume control requirement

Nonlinear redevelopments, on sites without restrictions, shall capture and retain / treat on site,
the post-construction direct runoff volume from 25 mm of rainfall from the new and/or fully
reconstructed impervious surfaces.

Linear development volume control requirement

Linear development on sites without restrictions that create 0.5 or more hectares of new
and/or fully reconstructed impervious surfaces, shall capture and retain / treat on site, the
larger of the following:

e The direct runoff volume from 12.5 mm of rainfall from the fully reconstructed impervious
surface and newly constructed impervious area.
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¢ The direct runoff volume from 25 mm of rainfall from the net increase in impervious area
on the site.

If a proposed road is within a subdivision (i.e., future or proposed subdivision on at least one
side of the road), it would be classified as being part of a major development such that the non-
linear criteria would apply. If it is a road that connects between two major developments (i.e.
no proposed lots on either side of the road), the linear development criteria would apply.

Please see Appendix L for an example calculation to determine the runoff volume.

If full compliance is not possible due to any of the factors listed at the end of Section 3.2.6, the
site would be considered a “site with restrictions” and as such, the Flexible Treatment
Alternatives referred to in Section 3.2.6 will apply.

The site-specific recommendations of hydrogeological and geotechnical reports and
environmental impact studies need to be considered as part of any design and may override
the requirements listed in this section.

3.2.5. Stormwater Volume Control Techniques

To enhance protection of the natural environment, better reflect natural hydrology, improve
infrastructure resiliency to climate change, and as part of the Better Site Design techniques
discussed in Sections 3.0, volume reduction techniques are to be contemplated and
implemented based on the hierarchy of criteria below:

e Primary preference shall be given to L.I.D. features / Best Management Practices (BMPs)
that promote infiltration;

e Secondary preference is to implement L.I.D. features / BMPs that use filtration
techniques.

Please note that volume control is not only achieved through infiltration. Volume control may
also be achieved through filtration when infiltration is not feasible due to site constraints such
as high groundwater levels or low infiltration rates. In addition, a combination of infiltration and
filtration measures may also be utilized. Please refer to Appendix D for additional L.I.D. design
guidance.

Additional volume reduction techniques to consider may also include rainwater reuse /
harvesting, canopy interception, evapotranspiration, rate control BMPs, and blue / green roofs.

Please note for the additional volume reduction techniques, supporting calculations,
documentation, and studies may be required to support all assumptions. If these additional
volume reduction techniques are proposed as part of a design, pre-consultation with the
Authority is encouraged.

Technical Guidelines for Stormwater Management Submissions (January 2026)  Page 16 of 46



Lake Simcoe Region
conservation authority

3.2.6. Flexible Treatment Alternative for Sites with Restrictions

The Proponent shall fully attempt to comply with the appropriate requirements described
above. Options considered and presented shall examine the merits of relocating project
elements to address varying soil conditions and other constraints across the site. If full
compliance is not possible due to any of the factors listed at the end of this section, the
proponent must document the reason. If site constraints or restrictions limit the full treatment
requirement, the following flexible treatment alternatives shall be used as described below.

Alternative #1:

e Retain runoff from a 12.5 mm event from all impervious surfaces if the site is new
development or from the new and/or fully reconstructed impervious surfaces for a
redevelopment or linear development site.

e Options considered and presented shall examine the merits of relocating project elements
to address varying soil conditions and other constraints across the site.

Alternative #2:

e Achieve volume reduction to the maximum extent practicable (minimum 5 mm from all
impervious surfaces).

e Options considered and presented shall examine the merits of relocating project elements
to address varying soil conditions and other constraints across the site.

Alternative #3:

e Mitigation equivalent to the performance of 25 mm of volume reduction for new
development, redevelopment or linear development as described above in this section can
be performed off-site to protect the receiving water body. Off-site treatment shall be
achieved in areas selected in the following order of preference.

1. Locations immediately upstream or downstream of the proposed construction activity
on same tributary.

2. Locations that yield benefits to the same tributary that receives runoff from the original
construction activity.

3. Locations within the same Authority catchment area as the original construction
activity.

The Proponent shall document the flexible treatment alternatives sequence starting with
Alternative #1. If Alternative #1 cannot be met, then Alternative #2 shall be analyzed.
Proponents must document the specific reasons why Alternative #1 cannot be met based on
the factors listed below. If Alternative #2 cannot be met, then Alternative #3 shall be met.
Proponents must document the specific reasons why Alternative #2 cannot be met.
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Factors to be considered for each alternative will include:

e Karst geology;

e Shallow bedrock;

e High groundwater;

e Hotspots or contaminated soils;

e Areas with high chloride concentrations;

e Significant Groundwater Recharge Area and WHPA or Intake Protection Zones or within 15
metres of a drilled drinking water well (within 30 metres of a dug well);

e Zoning, setbacks or other land use requirements;

e Property or infrastructure restrictions;

e Excessive cost;

e Poor soils (infiltration rates that are too low or too high, problematic urban soils, such as
soils that are highly compacted or altered); and

e Highly vulnerable aquifer.

3.3. Stormwater Quality Control

Contaminants, such as oil, grease, metals, pesticides, fertilizers, winter salt and sediment tend
to build up on surfaces in urbanized areas. These contaminants come from sources such as
pavement deterioration, tire and brake pad wear, vehicle emissions, spills, construction and
road maintenance. They may also come from yard and garden care. Stormwater runoff picks up
these contaminants and can transfer them to streams or groundwater. Degradation of water
quality can result in a decline in plant and animal diversity. It may also affect drinking water
supplies and recreational uses of water such as swimming (M.O.E.,2013).

In order to protect water quality, the following sections outline the SWM Quality Control
requirements for major and linear development projects.

3.3.1. Suspended Solids

The required suspended solids removal treatment is MECP Enhanced Protection Level (Level 1)
This corresponds to a long-term average removal of 80% of suspended solids.

The M.O.E. SWM Manual (Table 3.2) provides water quality storage volume requirements for
types of SWM practices. Refer to the M.O.E. Table 3.2 footnote with respect to SWM practices
not listed.

3.3.2. Phosphorous and Phosphorus Offsetting Policy

The high phosphorus levels in Lake Simcoe have led to excessive growth of plants and algae.
Stormwater contributes a significant amount of phosphorus into the tributaries and the lake
and therefore this loading needs to be controlled.
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An application for major development shall be accompanied by a SWM plan that demonstrates
through an evaluation of anticipated changes in phosphorus loadings, between pre-
development and post-development, how the loadings from the proposed development shall
be minimized (Refer to the Lake Simcoe Protection Plan, 2009).

In addition to the above requirement from the Lake Simcoe Protection Plan, a target onsite
removal of 80% of the annual Total Phosphorus (TP) load from all major development areas
should be achieved.

Furthermore, in addition to the above noted requirements, the removal of 100% (zero export
target) of the annual TP load from all new or redevelopment as per the Phosphorus Offsetting
Policy (P.O.P.) is required. To determine applicability of the P.O.P., the policy should be
consulted in conjunction with authority pre-submission consultation.

Phosphorus loading/removal calculations can be completed by the following methods:

e M.O.E. Lake Simcoe Phosphorus Budget Tool, January 2012 (or subsequent versions)
e Low Impact Development Treatment Train Tool - L.I.D. T.T.T. v1.2.1 (or subsequent versions)

Notes:

1. The L.L.D. TTT is currently only supported for Phosphorus loading and removal (i.e., not
for water balance, water quality or quantity control).

2. Please note for the L.I.D. TTT, the model must be run on an annual precipitation basis,
not the 25 mm storm event or any other discreet storm event basis.

3. Removal rates in the L.I.D. TTT shall not be changed from the default values. If changes
are proposed, please see note 9.

4. For any BMP applied in the M.O.E. Tool or The L.I.D. TTT, the BMP shall be designed in
accordance with applicable guidance documents such as the STEP WIKI Guide to justify
the applied phosphorus removal credit.

5. Phosphorus removal credit will not be provided for pre-existing features such as natural
heritage buffers or wetlands.

6. The M.O.E. Lake Simcoe Phosphorus Budget Tool is mass-based while the L.I.D. TTT is
Event Mean Concentration (EMC) based.

7. One tool only must be selected and used for phosphorus calculations. No mixing of the
phosphorus loading tools, loading rates, or removal rates will be permitted.

8. Loading and percentage removal efficiency are to comply with the applicable tool and
documentation unless otherwise specified in Appendix E.

9. |If different or new percentage removal efficiencies are proposed for BMP’s or other
stormwater quality control devices, these rates must be based on the results of third-
party field studies, acceptable to the Authority.
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10. In cases where studies provide maximum, median and minimum removal values, the
median values shall be used, subject to the Authority approval.

11. Other phosphorus calculation methods may be considered for use, subject to the
approval of the Authority. Authority staff should be contacted prior to commencement
of a phosphorus loading study for a specific site if alternate calculation methods are
proposed to be used.

3.3.3. Winter Salt

Winter salt is detrimental to freshwater aquatic species, in particular, Redside Dace
(Clinostomus elongatus) which have endangered species status under the Ontario Endangered
Species Act, 2007. The South Georgina Bay Lake Simcoe Source Protection Plan (January 26,
2015) has also identified road salt as a prescribed drinking water threat.

Winter salt dissolves in water and enters natural water systems via infiltration to groundwater,
runoff to surface water and through storm drains. The salt remains in solution and there are
currently no viable options for removal from stormwater.

Recent studies conducted within the Authority watershed have shown that, due to winter
salting practices, SWM wet ponds can become stratified and the coolest water that is released
from the bottom also has the highest salt concentration. Therefore, in order to minimize
potential salt concentrations and provide some thermal mitigation, the Authority requires the
use of submerged outlets which are to be located approximately at the midpoint of the
permanent pool depth, and a minimum of 0.6m from the bottom of the facility, and 1.0m
below the surface of the permanent pool. A multiple outflow configuration that blends flow
from the top and bottom of the permanent pool between the depths noted above is preferred.

Note: The outlet configuration is also subject to other agency approvals.

In general, the design of roads and parking lots is to be done in such a manner that the need for
excess salt use is minimized. This can be facilitated through the development of a salt
management plan. A partial list of design practices includes proper location of snow storage,
use of deciduous plants to reduce winter shading, permeable pavement, minimal road grades
at intersections and rougher pavement. Infiltration systems are to be designed in accordance
with applicable Source Water Protection requirements. Please refer to the Parking Lot Design
Guidelines to Promote Salt Reduction (Lake Simcoe Region Conservation Authority, February
22, 2017) or most current version for additional design guidance for parking lots.
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3.3.4. Temperature

Temperature is of vital concern to fish and their habitat, especially where the discharge is to a
cold-water stream. Water that is too warm can have a negative impact on aquatic life since
dissolved oxygen decreases as temperature rises, potentially leading to anoxic conditions. Many
SWM wet ponds have made use of bottom draw designs in an effort to release the cooler water
from the pond. However, a bottom draw outlet, while potentially effective at mitigating
temperature concerns, may create concerns related to high salt concentrations as discussed in
Section 3.3.3. Other factors that can assist with temperature mitigation and should be explored
include cooling trenches, underground cooling chambers, cooling towers, providing shading,
increasing permanent pool depth and orienting a facility to minimize the duration of sun
exposure.

In order to minimize thermal impacts, end of pipe SWM facilities should be designed with the
following configuration and features:

e Minimum length to width ratio of 5:1 to minimize large open areas of water or filtration
media;

e Appropriate orientation and perimeter planting to maximize shade coverage throughout
the facility (to be supported by detailed shading plans) while maintaining the viability of
plants which may require full sun for optimum growth; and

e Multi-draw or blended outlets with cooling trenches that account for both temperature and
salt (Section 3.3.3). For example, designing the bottom draw to be located approximately at
the midpoint of the permanent pool depth, a minimum of 0.6 m from the bottom of the
facility and 1.0 m below the surface and blending the top and bottom draws to dilute the
salt and maintain some thermal mitigation.

Note: The outlet configuration is also subject to other agency approvals.
3.3.5. Other Contaminants

As per the 2003 M.O.E. SWM Planning and Design Manual, urban stormwater runoff may
contain elevated levels of nutrients, bacteria, heavy metals, oil and grease, and pesticides.

It is of critical importance to understand the land use proposed for a site and the anticipated
contaminants that will need to be targeted for removal from stormwater runoff when
preparing a stormwater treatment design. Of equal importance is an understanding of the
pollutant’s interaction with water and by what mechanism a pollutant can or cannot be
removed. In nearly all cases, a single SWM control will not be effective at mitigating all
contaminants. Therefore, multiple SWM controls employed in series, comprising a treatment
train become necessary.
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3.3.6. Oil, Grease and Gas

Oil, grease and gas do not dissolve in water. Oil, gas and other hydrocarbons are light non-
aqueous phase liquids that float on water. These products are toxic to the environment.
Manufactured Treatment Devices (MTD) can be used effectively as part of a treatment train to
reduce the amount of oil and grit in stormwater. In particular, MTD units can be used as a
means of providing pre-treatment upstream of L.I.D. features and SWM facilities. For more
information on MTDs refer to Section 6.4.4. To help trap Light Non-Aqueous Phase Liquid and
minimize their escape from ponds, features such as baffles and/or inverted pipes may be
considered and incorporated into the design of outlet structures.

It is strongly recommended that frequent and regular inspection and maintenance of MTD units
be undertaken, in order to maximize their effectiveness and minimize the possibility of
contaminants and sediments from being flushed out.

3.3.7. Heavy Metals

Heavy metals such as copper, nickel, zinc and cadmium are hazardous to human health and the
environment. The metals are also commonly found and used for a variety of purposes. Heavy
metals can adsorb onto sediment particles in runoff. As such, regular inspection and proper
maintenance of L.I.D. and SWM facilities and Oil Grit Seperator (0.G.S.) units is recommended
to identify and remove accumulated sediment. Additional benefits may be realized using filters
which have a high affinity for metals.

3.4. Stream Erosion Control

Watershed and subwatershed studies, Master Drainage Plans and Master Environmental
Servicing Plans should be referenced for specific SWM requirements to protect against stream
erosion. In the absence of watershed studies, guidance concerning design approaches from the
M.O.E. Stormwater Management Planning and Design Manual will be applied. The following are
typical conditions where an erosion control study may be required:

e As part of a Master Drainage Plan for a Secondary Planning Area;

e For sites located upstream of a known erosion area;

e For sites tributary to small first and second order headwater streams;

e When the downstream creek flows through established urban areas and the site is
greater than 1% of the catchment area; and

e Flow diversions are proposed between watersheds or sub-watersheds (the Authority
must be pre-consulted with respect to any proposed flow diversions. In general, flow
diversions will not be supported).

The requirements to complete a stream erosion control study are outlined in Appendix F.
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For sites less than 2 hectares, erosion control is normally not required. For larger areas, where
an erosion control study is not specified, the Authority will require that the runoff from a 25
mm design storm (4-hour, Chicago distribution) be detained and released over a period of at
least 24 hours. The Authority must be consulted about the need for an Erosion Study.
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4.0 Water Balance/Groundwater Recharge/WBRP

4.1. Water Balance Requirements

Urbanization increases impervious cover which, if left unmitigated, results in a decrease in
infiltration. This infiltration decrease reduces groundwater recharge and soil moisture
replenishment. It also reduces stream baseflow needed for sustaining aquatic life. Therefore, it
is important to maintain the natural hydrologic cycle as much as possible. This will also reduce
the potential for flooding and erosion. Water balance provides for the accounting of water
transfers across the boundaries of a system (i.e., a watershed, or sub-catchment) over some
time period. Water balance may be used to describe the hydrologic cycle.

A SWM plan must make every feasible effort to maintain the pre-development infiltration rate
and / or meet infiltration targets established in more comprehensive documents such as master
plans, subwatershed plans and watershed plans, if applicable. In addition, a water balance
assessment may be required to meet Oak Ridges Moraine Conservation Plan, Lake Simcoe
Protection Plan (LSPP), the South Georgian Bay Lake Simcoe Source Protection Plan (SGBLS SPP)
and the Provincial Policy Statement (PPS). Each one of these may have different requirements
pertaining to water balance.

For example, a water balance is required if the site is in a WHPA-Q2 defined under the SGBLS
SPP and it meets the definition of “major development” per the SGBLS SPP, which is “any
construction of a building or buildings on a lot with the ground floor area cumulatively equal to
or greater than 500 m? (5382 sq ft), and any other impervious surface, single detached
residential properties are exempt from the definition.” It should be noted that the SGBLS SPP
definition of “major development” is different than the definition of major development in the
LSPP. It is advised that Authority staff be contacted regarding the required scope of a water
balance assessment.

Every attempt should be made to match post-development infiltration/recharge volumes to
pre-development levels on an annual basis. It is common practice and an accepted method to
provide estimates of surplus using a Thornthwaite and Mather approach where surplus is
estimated based on precipitation minus evapotranspiration (Steenhuis and Van Der Molen,
1986). The infiltration portion of the surplus can be estimated by applying the infiltration
factors provided in the Ministry of the Environment and Energy Hydrogeological Technical
Information Requirements for Land Development Applications (1995). These factors consider
slope, vegetation and soils. The remainder of the surplus is runoff.

The water balance should be prepared by subdividing the site into zones that reflect drainage
outlets. In a simple case, there would be one catchment and one drainage outlet, whereas a
more detailed case may have multiple stream catchments and several outlets.
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These catchments would be further subdivided by similar infiltration properties (i.e., grades,
soils and vegetation). Pre-development and post-development water balances may have
different catchments depending on the change in drainage patterns, grading, soil and
vegetation as a result of the proposed site works. These changes should be clearly documented
in the report, and within a figure.

Infiltration targets may be achieved through the incorporation of a variety of stormwater
management practices including:

e Reduced lot grading;
e Roof leaders discharging to ponding areas or soak away pits, and;
e Infiltration

In general, infiltration credit will not be provided for the following:

e Amended topsoil thickness;
e Conveyance measures (e.g., grassed swales/enhanced grass swales), and;
e Measures/features where the minimum flow path over a pervious surface is less than 5 m.

Please note that for commercial, industrial and institutional sites, infiltration may only be
permitted from clean surfaces such as rooftops and landscaped areas. Please see section 4.5.8
of the 2003 MECP SWMPDM. Similarly, for pollution hotspots, such as gas stations, infiltration
is only permitted from clean surfaces such as rooftops and landscaped areas.

Please note that if a reduced clearance (based on current provincial guidelines) from the invert
of the feature to the seasonally high groundwater elevation is requested, or if pro-rating (e.g.,
operating part of the year) of the facility is requested, then pre-consultation with the Authority,
the municipality and the MECP is recommended. Please note that this only applies to volume
control, phosphorus and water balance criteria.

Please note that if fill is proposed in the vicinity of infiltration measures, then the fill would
need to be conducive to infiltration and match the permeability of the underlying native soils.

Please refer to Appendix D for infiltration facility design guidance.

Refer to the Hydrogeological Assessment Submissions, Conservation Authority Guidelines for
Development Applications, (2013) for specific water balance and hydrogeological assessment
requirements. At a minimum, the following are required when conducting a water balance
analysis:

e Identify the applicable governing water balance policies (determined by mapping and in
consultation with the Authority);

e For clarification regarding LSPP 4.8-DP, 6.26-DP, and 6.40-DP please see the Lake Simcoe
Protection Plan;
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For clarification regarding LUP-12, please see the South Georgian Bay Lake Simcoe Source
Protection Plan;

Oak Ridges Moraine Plan, Greenbelt Plan and Provincial Policy Statement should also be
referred to as applicable, and;

Any other policies or legislation that may come into force from time to time.
Hydrogeological checklist (See Appendix A);

A standalone hydrogeological report completed by a qualified person is required to satisfy
LSPP DP-6.40 and LUP-12 SGBLS SPP;

If the applicable only policy to be satisfied is LSPP 4.8-DP, then the water balance may either
be a standalone report or included within the SWM report;

Obtain precipitation values from a reliable source such as Environment Canada
Meteorological Services for the area (utilize closest station with adequate data);

Estimate of local values for major water balance components (evapotranspiration, surplus,
runoff, and infiltration) for pre-development, post-development and post-development
with mitigation measures;

Calculations of impervious areas that reflect actual conditions based on the proposed site
plan or a reasonable range of impervious areas used in those cases where only a conceptual
plan is provided;

Runoff coefficients consistent with generally accepted numbers (i.e., MECP guidelines)

The water balance is required to take into account the changes to grading / topography and
land cover;

Seasonal groundwater levels with a minimum of 12 continuous months of monitoring data,
including the identified seasonally high groundwater elevation (required for L.I1.D. design);
Conduct a grain size analysis for on-site soils to estimate local recharge rates. If it is
proposed to import soil from an off-site location, the imported soil must be shown (prior to
commencement of earthworks) to have infiltration characteristics similar to what was
assumed in the water balance and hydrogeological assessment;

In-situ percolation testing (e.g .Guelph Permeameter Test) will be required for the detailed
design of any infiltration facilities;

Appropriate catchments should be used within the analysis (i.e., delineate catchments
based on drainage, grades, vegetation, soils and show how infiltration and runoff will
change within these zones for both pre-development and post-development);

Figure of catchments used within the pre-development and post-development water
balance;

All calculations should be provided in a table format which clearly demonstrates that inputs
(precipitation, additional runoff, water from municipal wells, etc.) are equal to outputs (i.e.,
infiltration, runoff, water use);

Technical Guidelines for Stormwater Management Submissions (January 2026)  Page 26 of 46



Lake Simcoe Region
conservation authority

¢ Infiltration mitigation details, appropriate drawings, and calculations illustrating how the
infiltration deficit will be mitigated;

e Borehole/test pit information including location figure; and

e If a catchment-based water balance in support of maintaining a natural heritage feature is
required.

4.2. Water Balance Recharge Policy for the Lake Simcoe Protection Plan
Please refer to Section 2.1.8 for information on the Water Balance Offsetting Policy.

In general, the Water Balance Recharge Policy for the Lake Simcoe Protection Plan is applicable
for areas outside of the York Region WHPA-Q2. For questions regarding the Water Balance
Recharge Policy, the policy should be consulted in conjunction with pre-consultation with the
Authority.
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5.0 Erosion and Sediment Control

5.1. Soil Erosion

Soil erosion is a naturally occurring process where water picks up and transports soil particles.
The degree of naturally occurring erosion will depend on a number of factors such as vegetative
cover, slopes and soil type.

When a site is disturbed and soil is exposed, the potential for soil erosion is greatly increased.
This increase in erosion results in sediment-laden runoff, which should be considered a
pollutant. This sediment-laden runoff is damaging to natural downstream systems such as
wetlands, creeks, rivers and wooded-areas. As such, measures should be implemented on sites
with exposed soil with the intent of:

¢ Minimizing soil erosion at the source;
¢ Containing sediment on site;

e Treating sediment-laden runoff; and
e Being proactive, not reactive

Additional benefits such as construction phase phosphorus reduction may be realized from a
well-designed and well-implemented ESC plan.

5.2. Erosion Control Requirements

The Authority recognizes that ESC methodologies have changed in recent years as technology
has become more advanced and widely available. To this end, the Authority also recognizes the
benefits of an on-going, site-based monitoring approach to ESC. The 2019 TRCA Erosion and
Sediment Control Guide for Urban Construction provides many benefits in terms of a dynamic
monitoring approach.

ESC for site alteration works must be in accordance with one of:

e the Authority requirements outlined later in this Section and in Appendix G, or
e the Erosion and Sediment Control Guide for Urban Construction, (TRCA, 2019).

Local Municipalities may have specific additional requirements above and beyond those
outlined in the above documents which would need to be applied to ESC plans.

If the proponents wish to adhere to the current Authority ESC guidelines, they may do so. For
proponents wishing to follow the 2019 TRCA Erosion and Sediment Control Guide for Urban
Construction, pre-consultation with the Authority is encouraged and appropriate site
monitoring must be conducted as per the TRCA Guide.
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Please note that at some point in the future when additional monitoring studies and pilot
projects have been completed, the Authority may fully shift towards a performance monitoring-
based and real-time data collection approach to ESC.

As noted above in Section 3.0, Site alteration should be performed in such a manner that
release of sediment into receiving waters is kept to an absolute minimum with a goal of no
sediment migration offsite. In certain circumstances, this may require that the release in
sediment be controlled such that natural background rates / loads are not exceeded.

Key points from the Authority requirements for ESC submission found in Appendix G are
highlighted here:

e A separate ESC plan must be included with submissions;

e The phasing or stages must be clear from the plans (clearing and grubbing, topsoil stripping,
grading/earthworks, site servicing, building construction, and restoration) and need to be
itemized and shown on all ESC plans;

e Temporary sediment control basins or traps to be installed at low points accepting less than
2 hectares of overland drainage. The preferred sizing for temporary sediment control basin
or trap is to provide a storage volume of 185 m3/h.a. At a minimum, temporary sediment
basins or traps are to be sized to provide a storage volume of 125 m3/h.a. All temporary
sediment control basins or traps are to provide appropriate outlet protection;

e In general, temporary sediment ponds should have a contributing drainage area of no more
than 10 h.a. In some site-specific instances, there may be restrictions that need to be
accommodated such as site outlet constraints, grading constraints and phasing. In cases
where restrictions are present, intermediate controls (i.e., sediment traps used upstream of
the temporary sediment pond) should be used to provide at source controls for contributing
drainage areas greater than 10 h.a. and the temporary sediment pond would be sized for
the full contributing drainage area;

e Temporary sediment ponds are to be sized to provide 185 m3/h.a. of permanent pool
storage along with a minimum of 125 m3/h.a. (in some cases 185 m3/h.a.) of active storage.
Refer to Appendix G, note 4 for additional information;

e Swales and ditches at a minimum must be designed to convey the flow from a 5-year design
storm. Municipalities may have additional requirements for swale sizing and capacity. The
Authority may also require sizing for the flows resulting from 100-year storm as Site specific
conditions dictate;

e Topsoil/spoil piles shall not exceed 8m in height and shall be located in such a manner as to
respect the setbacks as outlined in Appendix G; and
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e Given the importance of L.I.D. features as part of a holistic approach to stormwater
management within the Authority watershed, it is imperative that L.I1.D. features are not to
be used for sediment control during construction.

The following additional references from the Canadian Standards Association may be useful in
the preparation of ESC plans:

1. Erosion and Sediment Control Installation and Maintenance W208
2. Erosion and Sediment Control Inspection and Monitoring W202

Please note that the above standards W208 and W202 are not intended to replace the
Authority guidelines or the information in the TRCA Guide, but are intended to be
supplementary to existing standards.

5.3. Construction Dewatering

Dewatering during construction may need to be considered, depending on site conditions, as
part of any ESC and/or construction plan. Please note that additional approvals such as a Permit
to Take Water may be required from external approval agencies in accordance with applicable
legislation such as the Ontario Water Resources Act.
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6.0 Modelling and Stormwater Management Facility Design

This chapter introduces technical requirements for the design of SWM features, including the
hydrologic and hydraulic modelling that can apply across the Authority watershed. Specific and
supporting technical information for hydrologic and hydraulic analyses and mapping has been
referenced in Appendix C, Appendix | and Appendix K respectively. The modelling sections in
Appendix C and Appendix | are each divided into analytic components and modelling
alternatives, as applicable.

The technical submission must be provided in a manner that the entire submission can be
replicated by a licensed professional with the information provided in the submission. This
means that the technical submission must include all materials used in the original analysis
including modelling, calculations, background information, drawings and reports.

6.1. Hydrologic Analysis

There are several key components that must be prepared to begin the process of conducting a
hydrologic analysis. The components and requirements to complete an analysis are similar
whether completing a manual analysis, empirical analysis, or model simulation(s).

A summary of the minimum requirements for submissions including hydrologic modelling and
analysis can found in Appendix C.

For detailed information on the various hydrologic parameters required for an analysis and
tables of typical parameter values, please refer to Appendix C.

Please note that any assumption(s) made with respect to the hydrologic modelling need to be
justified within the report. Similarly, supporting documentation to justify parameter selection(s)
must be provided within the report.

6.2. Hydraulic Analysis

There are several key components that must be prepared to begin the process of conducting a
hydraulic analysis. The components and requirements to complete an analysis are similar
whether completing a manual analysis, empirical analysis, or model simulation(s).

A summary of the minimum requirements for submissions including hydraulic modelling and
analysis can found in Appendix I.

For detailed information on the various hydraulic parameters required for an analysis and
tables of typical parameter values, please refer to Appendix .
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Integrating geospatial data into hydraulic modelling and mapping is an important component of
conducting a hydraulic analysis. The methodology of preparation and the analysis applied to
geospatial data sets must be incorporated into the submission report. Details on the minimum
requirements for submissions including survey and geospatial data can be found in Appendix K.

Please note that any assumption(s) made with respect to the hydraulic modelling and
associated data processing need to be justified within the report. Similarly, supporting
documentation to justify parameter selection(s) must be provided within the report.

Please note that prior to completing a hydraulic analysis, a hydrologic analysis may be required.
Please refer to Section 6.1 for guidance on completing a hydrologic analysis.

6.3. Floodplain Analysis

Every effort should be made to keep proposed works and development outside of the
floodplain. In some cases, this may not be possible. In those cases, the Authority should be pre-
consulted about any proposed changes to the floodplain or works within the floodplain.

When dealing with proposed changes within the floodplain, (i.e cut/fill balance, watercourse
crossings, etc.), it will need to be demonstrated that there are no negative impacts upstream or
downstream in accordance with the Authority Ontario Regulation 179/06 Implementation
Guidelines. Please note that the Authority Technical Guidelines for Stormwater Management
Submission (this document) and the Authority Ontario Regulation 179/06 Implementation
Guidelines need to be read in conjunction with each other.

A summary of the minimum requirements for floodplain analysis can found in Appendix I.
6.4. Stormwater Management Facility Design

The M.O.E. SWM Planning and Design Manual and STEP L.I.D. Stormwater Management
Planning and Design Guide (L.I.D. WIKI Guide) provide detailed guidance for the design of SWM
facilities. SWM facilities include but are not limited to the following: L.I.D. features, ponds,
underground storage, etc. The minimum criteria for the design of the SWM facilities, as
outlined in the M.O.E. SWM Planning and Design Manual must be met. Additional SWM facility
design requirements and information are provided in the following sections.

6.4.1. Lot Level and Conveyance Controls or Low Impact Development

In recent years, more emphasis has been put on lot level controls and conveyance controls such
as green roofs, bioretention, infiltration practices, permeable pavement, and rainwater
harvesting. In the U.S., the term "Low Impact Development" has been used for these
stormwater management practices. In 2007, the U.S .Environmental Protection Agency (EPA)
put out a document on L.I.D. and defines it as:
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"Low impact Development (L.I.D.) is a SWM strategy that seeks to mitigate the impacts of
increased runoff and stormwater pollution. L.I.D. comprises a set of site design approaches and
small-scale stormwater practices that promote the use of natural systems for infiltration,
evapotranspiration, and reuse of stormwater. These practices can effectively remove nutrients,
pathogens, and metals from stormwater, and they reduce the volume and intensity of
stormwater flows".

The Sustainable Technologies Evaluation Program at the Toronto Region Conservation
Authority developed the Low Impact Development Stormwater Management Planning and
Design Guide (L.I1.D. WIKI Guide). More details about some of these SWM practices are provided
in this guide. Design of L.I.D.’s are to be done in accordance with the above noted L.I.D. guide,
as well as with applicable MECP documents and are to incorporate all appropriate factors of
safety. Please see Appendix D for L.I.D. design guidance. SWM submissions to the Authority
must show that every possible effort has been made to follow the L.I1.D. approach by
incorporating lot level and conveyance controls.

The Authority will allow the permanent pool volume (water quality volume) of wet ponds to be
reduced if sufficient L.I.D. measures are incorporated in the design. The types of L.I.D. features
that could be used for this purpose are infiltration systems (trenches / galleries) and filtration
systems (bioswales / rain gardens / enhanced swales).

These L.I.D. systems are to be accessible on municipal property or within an easement for long
term monitoring and maintenance and be designed in such a manner that the original function
can be fully restored in the event of failure. Furthermore, the L.I.D. would need to be one that
provides an enhanced level of treatment, is designed in accordance with the Low Impact
Development Stormwater Management Planning and Design Guide (L.I.D. WIKI Guide) and
includes any applicable safety factors. The allowable volume reduction will be based on the
amount of impervious area tributary to an L.I.D. that has been sized to treat the volume of
runoff from a 25 mm rainfall event.

For example, the total imperviousness of a site is 55% (say 10 h.a. of a total site area of 18 h.a.).
Of the 10 h.a., 3.6 h.a. drains to an L.I.D. and the remaining 6.4 h.a. are untreated by an L.I.D..
In this instance, the level of imperviousness for sizing the wet pond in Table 3.2 of the 2003
M.O.E. SWM Manual can be assumed to be 35% (6.4 h.a. represents approximately 35% of the
total area of 18 h.a.).
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The MECP, local municipality and the Authority are to be pre-consulted regarding the potential
reduction of the permanent pool volume in the downstream SWM facility (wet pond) because
of L.I1.D. implementation. For the initial design of the ponds, during the Functional Servicing
Report (FSR)/ Draft Plan Approval stage, it is to be assumed that no reduction of the permanent
pool volume occurs. However, a condition of draft plan approval could state that the draft plan
could be redlined to adjust the size of the pond block as a result of additional detailed analysis
and design.

6.4.2. Design Requirements

In addition to the MECP and Low Impact Development Stormwater Management Planning and
Design Guide (L.I1.D. WIKI Guide), SWM facilities (i.e., Ponds, Underground Storage, L.1.D.
features, and associated grading, etc.) are to be designed with the information and
requirements outlined below, and Appendix D where applicable:

Emergency Overflow Weir

The emergency overflow weir (emergency spillway) for a SWM pond is to be designed to
convey the uncontrolled one in 100-year peak flow. Detailed design calculations are required as
well as a detail of the weir on an appropriate engineering drawing. Refer to Appendix | for weir
equations. Supporting calculations and documentation are to be provided to demonstrate the
proposed surface treatment (erosion protection) for the weir can withstand the anticipated
erosive forces and velocities.

Outlet Control Structures

The details of the outlet control structure are to be provided on an appropriate engineering
drawing. For SWM ponds and L.I.D. features, the control structure is to be designed to be
aesthetically pleasing and integrated into the berm/slopes. Refer to Appendix | for weir and
orifice equations.

Outlet Headwall

Generally, the outlet headwall is to be located outside of the setback to the watercourse, all
natural heritage features, and the Erosion Hazard Limit. The Authority is to be pre-consulted
prior to designing an outlet headwall that encroaches into these features. A flow spreader weir
is required to disperse and dissipate flows. Supporting calculations and documentation are to
be provided to demonstrate the proposed surface treatment (erosion protection) for the outlet
can withstand the anticipated erosive forces and velocities.
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Geotechnical, Hydrogeological, and Structural Design

A Geotechnical report is required to support the SWM facility design, location, configuration,
water levels, berms, slopes, retaining walls, clay liners, and anti-seepage collars (where
applicable). Hydrogeological and structural design recommendations, details and reports are to
be provided as necessary to support infiltration, seasonal high groundwater level, groundwater
impacts (to / from facility), and structural components. All supporting design information and
reports are to be signed and sealed by a qualified licensed professional (i.e., P.Eng .or P.Geo.)

The above listed requirements, as applicable to the construction of the facility, are to be
included as notes on the SWM facility design drawings.

Berm and Slope Construction

Notes on the construction of the SWM pond berms and slopes must be provided on the
detailed design drawings (i.e., acceptable soils with low permeability to be used, inspection by a
geo-technical engineer and compaction %). These notes are required for both the permanent
stormwater management facilities and the temporary sediment ponds where a berm is
required to form the facility.

Safety Features

Safety features must be incorporated into the SWM pond design. The M.O.E. SWM Manual
provides guidelines on safety features such as the side slopes around the permanent pool, and
buffer areas. The manual leaves the issue of permanent fencing up to the discretion of the local
municipality due to liability concerns. Alternatives to fencing include the use of trees, shrubs
and other vegetation to limit access to the pond for safety.

Warning Signs

Warning signs should be provided around the pond to inform the public about the purpose of
the SWM pond and to warn them about rising water levels during storm events, and thin ice
conditions during winter.

Maintenance Access

All SWM facilities must include a maintenance access designed to the satisfaction of the
Municipality and the Authority.

Vegetation Planting Plan
A planting plan is required for the SWM facility and outfalls.

e The planting strategy is to consider safety, aesthetics, shading, and enhanced pollutant
removal.
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e Appendix H provides guidelines for the vegetation planting strategy, planting techniques as
well as guidance on suitable species to be used in the design of SWM facilities.

e All facilities that are adjacent to a natural corridor (i.e .watercourse, wetland, etc.) must use
native plants and non-invasive species only. However, the Authority recommends the use of
native plants and non-invasive species for all SWM facilities.

Location

The active storage of a SWM facility must be above the 100-year flood elevation of the
watercourse.

SWM ponds, underground storage and associated grading should be located outside of the
following:

e The Regulatory floodplain;

e Erosion hazard limits;

e Environmental features;

e Valley lands;

e Unstable slopes and areas susceptible to erosion; and

e Setbacks associated with the above features, established on a site specific basis. The
Authority is to be pre-consulted with respect to any grading within setbacks or buffers.

Subject to the above, in some instances SWM facilities may be located within the floodplain
between the 100-year storm and the Regulatory Storm flood lines subject to the following
technical requirements:

¢ No loss of floodplain storage, taking into consideration cumulative impacts;
e No obstruction to flood flows;

¢ No negative impacts on the fluvial processes in the floodplain; and

¢ No impact to environmental features and natural hazards.

Note: The location is also subject to municipal review and approval.
Freeboard

A 0.3 m freeboard is required above the maximum active storage of a SWM pond to the top of
the pond berm.

Erosion Protection

Erosion protection details are required on the drawings for Overland Flow Routes, Emergency
Overflow Weirs / Spillways, and Inlet / Outlet Splash pads. Calculations are required in the
SWM Report to support the erosion protection material, configuration, sizing and depth.
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Detailed Cross-Sections

The detailed SWM design drawings must include detailed cross sections through the facility,
control structure and outfall. These cross sections are to show the design water levels.

6.4.3. Parking Lot Storage and Rooftop Storage

Parking lots and rooftops can be used to provide stormwater storage to reduce the peak flows
in storm sewer systems. These methods of SWM have generally been used in commercial and
industrial sites but not in residential areas due to the small parking areas and generally peaked
roofs. These methods are also widely applied for infill projects. The developer must be aware of
potential liabilities associated with parking lot and rooftop controls, and that the Authority will
not be liable for any damages related to the installation, operation, modification or removal of
any proposed parking lot or rooftop controls. The consultant is advised to consult with the
governing municipality (and MTO if applicable) for guidance and details regarding parking lot
and rooftop controls within their jurisdiction.

6.4.3.1. Design Requirements for Parking Lot Storage

Inlet control devices (ICDs) and / or orifices when placed in maintenance holes or catch basins
restrict the flow going into the sewer system. Storage is created when the runoff is greater than
the restricted capacity:

e The maximum allowable ponding depth within the parking lot, prior to overflowing, is to be
limited to 0.3 m or in accordance with local municipal standards.

¢ The maximum ponding extent, elevation and storage volume must be provided at each
ponding location and must be accurately shown on the design drawings.

¢ In the event of a blockage in the storm sewer system, an emergency overflow system and
overland flow route must be provided to allow all runoff exceeding the 100-year storage to
be safely routed from the site to a sufficient outlet (i.e., municipal right-of-way (R.0.W.)).
This flow route must be shown on an engineering plan.

e Orifice / pipe restrictions, inverts and design flows must be shown on the design drawings.
Only orifices which are not easy to remove are permitted. Some examples include tube
orifices, plate orifices that are grouted in place or have the bolt heads rounded. Bolt-on
controls which attach to catch basin lids will not be permitted. Notes regarding how a
permanent and tamper proof installation is to be provided must be included. The minimum
size orifice allowed (typically 75mm diameter) is dependant upon the governing agency.

e Control structure details must be provided on the drawings.

e A stage-storage-discharge chart indicating all storm events must be provided to
demonstrate the operation of the facility.
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Additional requirements for parking facilities are listed in the most current version of Ontario
Regulation 179/06 Implementation Guidelines.

6.4.3.2. Design Requirements for Rooftop Storage
Where rooftop controls are used, design submissions must include the following:

e The type of control to be installed (i.e., product name and manufacturer);

e The number and placement of proposed drains and weirs;

e Product specifications showing design release rates for each structure;

e The maximum ponding depth, drawdown time and detained volume at each structure;

e Detailed design calculations to determine the total release rate and detained volume for the
roof;

e Wherever possible, tamper-proof structures are to be selected;

e Emergency weir overflow or scuppers provided at the maximum design water elevation.
Splash pads or erosion protection must also be indicated; and

e Supporting manufacturer’s design information in an appropriate report appendix.

6.4.4. Manufactured Treatment Devices

Manufactured Treatment Devices (MTDs) are proprietary systems that may be used for water
quality treatment of stormwater runoff through the removal of Total Suspended Solids (TSS)
and associated pollutants, debris, oil and other floatables.

Two common types of MTDs used to meet SWM requirements include:

e Gravity-settling MTDs — A common type of gravity-settling MTD is an Qil-Grit Separator
(0.G.S.). These devices remove large-particle suspended solids through the process of
hydrodynamic separation.

e Filtration-based MTDs — These devices typically consist of filtration cartridges or filter
media that targets the removal of fine-particle suspended solids and/or other target
pollutants (e.g., nutrients or metals).

Both types of MTDs are typically installed within the stormwater sewer system in an on-line or
off-line configuration.

Each of these technologies is discussed further in subsequent sub-sections.

Sizing calculations are to be provided by a qualified professional demonstrating compliance
with the criteria noted in Appendix N.

For any type of manufactured treatment device, a maintenance plan is required detailing the
frequency, cost and method of MTD inspection and maintenance along with a program that
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ensures these tasks are conducted at the recommended frequency (as noted in Section 6.4.5)
over the lifespan of the device.

6.4.4.1. Oil and Grit Separators

Oil/Grit separators are water quality control devices designed to allow grit to separate from
stormwater and allow oils to float and be separated out. They may also be used for spill control.

Generally, they are not to be used as a standalone system for water quality control, but rather
be part of a multi-component ‘treatment train’ system for water quality control. They may also
be a useful tool to provide pre-treatment upstream of SWM facilities. Qil/Grit separator
systems should be used in conjunction with other quality control measures, such as naturalized
buffers, grassed swales, etc. They are typically used for small sites or infill development
(typically 5 h.a. or less). For linear development, an O.G.S. may be considered as a standalone
control device, if the use of other quality control measures is not feasible. The Authority is to be
pre-consulted in these circumstances.

As per Section 3.3.1, the required suspended solids removal treatment is MECP Enhanced
Protection Level (Level 1) from a development site. This corresponds to a long-term average
removal of 80% of suspended solids. If a proposed MTD is not capable of providing a minimum
of 80% TSS removal, then other/additional measures to achieve TSS removal will required.

Sizing calculations are to be provided by a qualified professional demonstrating compliance
with the criteria noted in Appendix N.

6.4.4.2. Filtration Devices

Filtration Devices are water quality control devices with the ability to remove fine particles (less
than 20 microns). Typically, filtration devices should be used as part of a treatment train
approach as outlined in Section 6.4.4.1. Pre-treatment of stormwater is advised to reduce the
maintenance frequency and prolong the life of the filter(s).

Filtration devices are to be sized to capture and treat at least 90 % of the runoff volume that
occurs for a site on a long-term average basis and meet the 80 % suspended solids removal
efficiency.

Sizing calculations are to be provided by a qualified professional demonstrating compliance
with the criteria noted in Appendix N.

6.4.5. Maintanence Requirements

It is very important that SWM facilities be maintained regularly. Otherwise, they will not
function optimally or may even cease to function. Therefore, an Operation and Maintenance
(O&M) manual must be prepared and submitted for SWM facilities associated with subdivisions
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and site plans whether municipal or private. It is typically required by the municipality. The
M.O.E. SWM Manual provides guidelines on operation, maintenance and monitoring of SWM
facilities. SWM facilities are infrastructure that need to be maintained just like other municipal
infrastructure.

The lack of maintenance will lead to the deterioration of the function of the SWM facility.
Therefore, each SWM facility needs to follow an operations and maintenance schedule. A
facility maintenance manual that contains the operations and maintenance schedule is required
to be submitted as part of the final submission. With manufactured treatment devices, it is
recommended that a separate maintenance manual be provided and approved by the
municipality (including a means by which the yearly maintenance of these devices will be
guaranteed), to highlight standard operating conditions and maintenance schedule and guide
the site owner through recommended maintenance requirements for all aspects of the SWM
system.

Technical Guidelines for Stormwater Management Submissions (January 2026)  Page 40 of 46



Lake Simcoe Region
conservation authority

7.0 Climate Change

As mentioned in Section 1.4, there is growing concern about the potential impact of climate
change on our municipal infrastructure. In recent years, in Southern Ontario, severe, intense
storms have caused widespread flooding with thousands of flooded basements, broken trunk
sewers, and washed-out roads, resulting in damages estimated at hundreds of millions of
dollars in cities such as Peterborough and Toronto. In current model forecasts for the time
period of 2040-2049, climate in the Lake Simcoe watershed is described as:

e Less snow, more rain in winter;

e Considerably warmer with higher humidity;

e More frequent and intense summer rain events;

e Lower winds generally; and

e More extreme weather events with high winds and heavy rain.

There are a number of implications regarding SWM in Ontario. These can be summarized as
follows:

e Increased thermal impacts of stormwater on the receiving water body;
e Anincreased occurrence of algae blooms;

e Undersized infrastructure as designed based on historical IDF curves;

¢ More sediment wash-off due to intense rainfall;

e Increased urban flooding (surcharging sewers, basements, roadways);
e Die-off of certain native plant species; and

¢ Mid-winter flood events caused by rainfall.

In 2010, the MECP (then M.O.E.) released a document entitled Policy Review Municipal
Stormwater Management Light Climate Change.

The summary report outlines key findings of a review of the need for a new policy, act or
regulation to deal with Ontario municipal SWM systems in light of a changing climate.

One of the key recommendations in this report is as follows:

“Several ministries are responsible for aspects of storm water management (i.e., M.O.E.,
Ministry of Municipal Affairs and Housing , Ministry of Natural Resources (MNR), Ministry of
Infrastructure and Ministry of Transportation (MTO)). The M.O.E. recommends that the
ministries work together with municipalities and conservation authorities to seek solutions for
resilient municipal stormwater management systems that are adaptive to climate change and
to collaborate on new and existing municipal tools for source control stormwater
management.”
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The approach outlined in the Authority’s SWM Technical Guidelines include a number of
requirements for new or re-development that align with the recommendations of the above
noted document.

Due to the uncertainties involved with the impacts of climate change, future decision-makers
will need to be dynamic and adapt to the new conditions. Adaptive management is a process
that promotes flexible decision making that can be adjusted in the face of uncertainty as new
outcomes from management actions and other events develop (National Research Council,
2004).

In 2021, the Regional Public Works Commissioners of Ontario (RPWCO) developed a report
titled A Climate Resilience Roadmap for Municipal Infrastructure and Systems. The report was
developed as a roadmap to address climate risks. One of the key steps outlined in the report is
to create a climate change adaptation strategy, which includes adaptive management
approaches. The report defines adaptive management approaches as those “which involve
putting into practice incremental adaptation options rather than undertaking large-scale
adaptation all at once. Adaptive management further implies measures are adopted in a
sequential manner following an iterative evaluation of risks, costs, feasibility, etc. as
knowledge, experience and technology evolve” (RPWCO, 2021).

The Authority Climate Change Adaptation Strategy, developed in 2020, aims to enhance the
resiliency to climate change within the Lake Simcoe Watershed through an adaptive
management approach.

For more information on this plan, refer to the Authority Climate Change Adaptation Strategy,
dated 2020 (or most current version as may be amended from time to time).

The Better Site Design approach (as per Section 3.0 ), coupled with low impact development
requirements, volume control, phosphorus control and improved temperature mitigation
through better site design will aid in building better climate change resiliency in the Lake
Simcoe watershed.
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8.0 Glossary

“Award Drain” a drain built under the authority of the Ditches and Watercourses Act.

“Development” means the creation of a new lot, a change in land use, or the construction of
buildings or structures, any of which require approval under the Planning Act, the Public Lands
Act, the Conservation Authorities Act, or that are subject to the Environmental Assessment Act.

“Freeboard” A safety factor built into the design of SWM features, typically a minimum 0.3 m
elevation above the design water surface elevation.

“Hurricane Hazel” A storm which was the remnant of a hurricane that hit Ontario in October
1954 .The storm rainfall distribution is used for regulatory design in specific locations across the
Authority watershed.

“Impervious area” impermeable surfaces including both directly or indirectly connected areas.

“Linear development” is defined as a road or highway project that results in full road
reconstruction and/or increases in total impervious area. Mill and overlay and other resurfacing
activities are not considered linear developments.

“Major Development” is defined in the Lake Simcoe Protection Plan as development consisting
of:

e The creation of four or more lots;
e The construction of a building or buildings within a ground floor area of 500 m? or more; or
e The establishment of a major recreational use.

“MDP” Master Drainage Plan
“MESP” Master Environmental Servicing Plan
“Municipal Drain” a drain that is regulated under the authority of the Drainage Act.

“Non-linear Development” is development which meets the definition of major development
in the Lake Simcoe Protection Plan.

“Watercourse” is defined as an identifiable depression in the ground in which a flow of water
regularly or continuously occurs (Conservation Authorities Act).

“Pre-Development” The predominant site condition over the past 10 years. A maximum of 50%
impervious area is to be assumed for pre-development runoff calculations where there is a
known flooding / erosion concern in the area, or adequate controls do not exist downstream.

“Post-Development” Site condition after land development has taken place.
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“Reconstructed Impervious Surface” Roadways and parking lots in which the complete
pavement structure includes granular base and concrete / asphalt surface is completely rebuilt.
Mill and overlay and other resurfacing activities are not considered full reconstruction.

“Redevelopment” Development, expansion and phased projects on previously developed sites
and roadways. Mill and overlay and other resurfacing activities on existing roads and parking
lots are not considered redevelopment.

“Regulatory Storm” The regulatory storm identified under Ontario Regulation 179/06 used to
complete a regulatory riverine floodplain analysis. In general, Hurricane Hazel is the regional
event, which is applied across the Authority watershed, with the Timmins Storm being applied
in the Talbot River watershed. In specific locations, the 1:100-year event has been identified as
the regulatory event.

“Sufficient outlet” is considered to be a watercourse, lake, municipal SWM system, drainage
easement, municipal drain, and award drain.

“Site Alteration” means altering the grade of a site by the placement or removal of fill.

“Timmins Storm” A storm which occurred in Timmins Ontario on September 1961. This storm
rainfall distribution is used for regulatory design in the Talbot River watershed.
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