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Where are we in the study process and when will you see us next?
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Stage 1
• Review background information and identify

data gaps
• Define existing conditions

• Identify the problem and opportunity
• Identify study goals and objectives

• Develop long list of alternatives

Stage 2
• Fulfill data gaps (field work)

• Develop and evaluate alternative
management strategies

• Develop a short list of alternatives
• Selection of preferred alternatives

Stage 3
• Describe preferred stormwater

management strategy
• Develop an implementation plan

This study follows the requirements for 
master plans under Approach #2. This 
approach fulfills all the MCEA 
requirements for Schedule B projects. It 
also identifies any Schedule C projects for 
future studies. 

Previous Open House
September 2020

Study Completion
Spring 2023

Study Process and Timeline

What is the Municipal Class 
Environmental Assessment (MCEA)?
The MCEA helps plan municipal 
infrastructure while protecting the 
environment. It provides:
• an efficient way for the City to provide

municipal services which is
economically and environmentally
responsible;

• a process that is consistent and easily
understood to help plan and complete
infrastructure projects; and

• the flexibility to take into account local
concerns, such as the environmental
setting, public interests, and project
needs.



Project Need
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1. Subwatershed health: Subwatershed 
health was largely unknown or was outdated. 
The 2022 SWM-MP evaluated terrestrial 
ecology, aquatic ecology, stormwater 
management, and erosion control to identify 
which subwatersheds of the city of Guelph are 
in poor health. This will help prioritize projects 
in the Implementation Plan.

2. Infrastructure deficiencies: Many infrastructure deficiencies were identified in the 2012 SWM-MP, and 
others were identified since then. Results from the 2022 SWM-MP identified the following issues:
• Computer modeling shows that 41 per cent of the City’s storm sewers are undersized. Future development 

and climate change could increase this to 59 per cent without additional actions. 
• Inspections of stormwater management facilities found that 9 are in poor condition which could lead to a 

high risk of significant financial, environmental, or health and safety costs under significant rainfall events. 
• 37 per cent of stormwater management facilities don’t achieve Enhanced water quality treatment.

3. New policies: The new SWM-MP considers the following policy 
updates:
• The Province of Ontario is requiring a new Consolidated Linear 

Infrastructure Environmental Compliance Approval (CLI ECA) for 
municipal stormwater management systems. Volume control is a key 
component of the CLI ECA to help improve water quality, reduce 
erosion, and maintain the natural water balance.

• The Province is also close to releasing the new Low Impact 
Development Stormwater Management Guidance Manual.

4. Climate change: Modeled increases in high-intensity rain 
events, including those used for design purposes, could result in 
more flooding events. The City has committed to addressing climate 
change policies throughout the Official Plan. This includes protection 
of the natural heritage and water resource systems, resilient 
infrastructure that increases urban vegetation, and preparing for 
extreme weather events. The SWM-MP reflects these commitments.

The last Stormwater Management Master Plan (SWM-MP) was completed in 2012. Updates are now needed for four reasons:



Problem statement
We’re updating the 2012 Stormwater Management Master Plan to ensure stormwater (rainwater) is sustainably managed in a way that helps protect Guelph’s 
water supply and environment. The master plan looks at how the City is currently managing stormwater and guides how we will continue to do so now until 
2051. It will take into account government legislation; technological advances and infrastructure needs; and address issues we face today like flood control,
maintaining the quality of our local waterways (rivers, lakes and streams) and drinking water supply (groundwater), and the overall environment.
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Problem Statement
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Study goals and objectives
The main goal of the study is to provide the City with a preferred SWM strategy to identify, protect and enhance natural features, ecological functions and 
biophysical integrity. The plan will establish SWM policy and guidelines, address stormwater infrastructure, and identify and prioritize identified works.

Water quality
• Improve surface water quality
• Maintain or enhance the quality of drinking water sources

Water quantity
• Minimize the threat to life and property from flooding
• Preserve the hydrologic cycle and maintain or enhance groundwater 

supplies through infiltration

Erosion control
• Reduce the impacts of excessive erosion on aquatic and terrestrial habitats 

and property
• Identify stream erosion issues and integrate within a master planning 

process

Natural environment
• Protect, enhance and restore natural features
• Improve habitat resiliency resulting from climate change

Water resources sustainability
• Integrate the management of stormwater and drinking water
• Improve infrastructure resiliency and climate change adaption

Infrastructure
• Provide a level of service to ensure infrastructure functions effectively 
• Encourage the implementation of innovative solutions to mitigate the 

impacts of stormwater runoff

Policy and implementation
• Reflect regulation development
• Fill gaps in existing stormwater planning documents
• Integration of asset management plans for stormwater, which include 

long-range financial forecast and planning direction

Community
• Improve stormwater education resources and programs
• Enhance the enrolment in the stormwater credit program
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Study Goals and Objectives
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Public feedback
The City of Guelph hosted an online survey and mapping exercise in 2020 and three pop-up engagements in 2022. In total, 20 people engaged in the online survey or 
map, and 142 participants were engaged in the pop-up engagements, with 108 providing input. Participants were asked about top stormwater management practices 
they would like to see addressed, as well as top stormwater management solutions that they would like to see in Guelph. 

What We Heard Through Engagement
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Pollution Prevention, Municipal Management and Operational Practices are important to prevent pollutants from impacting the environment and to maintain effective 
stormwater infrastructure. The study explored approaches to manage pollutants and sediment within the City’s stormwater management infrastructure in the most cost-
effective manner. The following study and resulting recommended works were completed following Schedule A/A+ of Municipal Class EA process, and are pre-approved.

Oil and grit separator cleanouts
Oil and grit separator (OGS) units are designed to capture 
sediment from the storm sewer network prior to stormwater 
being discharged. The City of Guelph is responsible for the 
operation and maintenance of 150 OGS units in the City. It is 
recommended to remove sediment from up to 55 OGS units 
per year based on sediment accumulation rates in each unit.

Other Opportunities and Existing Practices
• Catch basin cleaning
• Street sweeping
• Erosion and sediment control at construction sites
• Leaf pick-up and removal
• Public education
• Business education and awareness
• Yellow Fish Road program

Recommended Pollution Prevention, 
Operations and Maintenance Practices
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Stormwater management facility cleanouts
Stormwater management facilities (SWMF) may be designed 
to remove sediment from the storm sewer network before 
being discharged. The City of Guelph is responsible for the 
operation and maintenance of SWMF. To make sure the 
facilities function properly, sediment needs to be removed 
sometimes. Previous studies found that 11 facilities need to 
be cleaned out.

Number of facilities Cost ($)

SWMF Sediment Removal 11 $1.59 Million (total)
OGS Sediment Removal 55 $76,800 per year



Source and Conveyance Control

8

Exposed sanitary sewer in
Speed River channel

Failing storm water outfall
in Eramosa River Vegetated buttress bank 

stabilization

Source control measures: Source controls are 
physical measures that retain runoff and encourage the 
infiltration of water into the ground. Source control 
measures can include techniques such as green roofs, 
permeable pavement, soakaway pits, rain garden 
(bioretention), rainwater harvesting and downspout 
disconnection, etc.

Conveyance control measures: Conveyance 
controls are linear stormwater transport systems that are 
generally located adjacent to roadways. They encourage 
infiltration of water into the ground, improve water quality 
and reduce runoff. They can include traditional curb and 
gutter systems and techniques such as bioswales, grassed 
channels and subsurface perforated pipe systems. 

Groundwater protection (Infiltration Policy)
Infiltration facilities can reduce runoff and restore natural 
hydrologic processes. These processes are important for 
the Natural Heritage System and water bodies, protecting 
stormwater infrastructure, and climate change adaptation 
and mitigation. An infiltration policy was developed to 
identify where and how stormwater can be safely 
infiltrated in the City. This policy is based on the Grand 
River Source Protection Plan. The policy intent is to protect 
local groundwater resources, not to identify opportunities 
for groundwater recharge.

Infiltration decision 
flow-chart for private 
and municipal 
properties
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Existing Stormwater Management Facilities

Stormwater management facility assessments
The SWM-MP assessed the City of Guelph's stormwater infrastructure. This involved examining the design and capacity of existing SWM facilities, and identified 
facilities that may be under capacity. Of the 27 facilities analyzed, 37 per cent do not achieve an enhanced permanent pool volume target, and 26 per cent have an 
insufficient extended detention storage volume. In addition, 41 facilities were inspected to identify physical deficiencies. Recommendations included retrofits of 48 
facilities at a cost of $78.21 million.

Outlet pipe about 95% 
submerged in water

Infiltration facility with high 
levels of standing water

Dry pond basin with invasive 
Phragmites plants

Example physical deficiencies

Side slope missing 
vegetation

Cracking concrete spillway 
structure

Example retrofit
This facility is now able 
to improve water quality 
and is sized appropriately 
for its catchment. 
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Stormwater Management Facilities

New end-of-pipe opportunities
Approximately 53 per cent of the City of Guelph’s urban area does not have any form of water quality or quantity control. The SWM-MP identified 16 feasible sites for 
new SWM facilities.  Three (3) different facility types are proposed at these locations, including subsurface storage facility, surface facility, and Low Impact 
Development. These proposed facilities would increase the percentage of Guelph’s built-up urban area under SWM control to 57 per cent, an increase of 22 per cent.

Site ID Location Name Recommended Facility 
Type

1 Golfview Park Subsurface
2 Waverley Park Subsurface

3 Victoria Road Recreation 
Centre Subsurface

4 Green Meadows Park Subsurface
5 Bailey Park Subsurface
8 Exhibition Park Subsurface

14 Dunhill Place Park Subsurface
16 Margaret Greene Park Surface
18 Centennial Park Subsurface
26 L-13 Windsor Park Subsurface

27 Stevenson / Guelph 
Junction Railway Surface

28 Dawn Avenue Low Impact Development
30 606 Massey Road Surface
31 Springdale Park Subsurface
32 Oak Street Park Subsurface
34 End of Industrial Street Surface

Subsurface Facility

Surface Facility

Low Impact Development



Overview of work
The watercourse and river conditions were assessed within the city of Guelph 
limits. This included documenting erosion sites, assessing the existing 
conditions of the stream reaches, classifying channel stability, and 
identification of watercourse restoration opportunities. 30 erosion sites were 
identified and classified as first-order groups of individual or composite 
erosion sites. 
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Watercourse and Erosion Restoration

Options/alternatives evaluation
Each erosion site was evaluated for 4 different alternatives using City-
approved environmental, social, economic, and technical criteria. These 
criteria considered how the project will affect the environment and the 
surrounding community.

1. Do nothing (2 sites) - This option is mandatory in the Class EA process. 
It forms the basis of comparison against all other options to determine 
whether the solutions provide better outcomes than leaving the site 
alone.

2. Local works (16 sites) - stream restoration works occur at strategic 
locations to limit the impact of existing erosion. 

3. Reach based works (3 sites) - Local works would not address erosion 
risk at its current location or would transfer those effects of erosion up 
and/or downstream within the reach.

4. Removal of risk (4 sites) - The cause of risk (i.e., infrastructure) would 
be moved away from the channel.

Costs
To complete the preferred alternative on each site is 
estimated to cost $8.9-$11.3 million.

Example – Reach-Based Works

Example –
Local WorksExample – Do Nothing

Example – Removal of Risk



Stormwater infrastructure model
A computer model of the City of Guelph’s stormwater infrastructure was 
created to include stormwater ponds and all storm sewers greater than 
250mm. The model was run with a variety of criteria and scenarios:
1. Existing conditions;
2. Intensification;
3. Intensification and climate change;
4. Upsizing select storm sewers and implementing new stormwater 

facilities;
5. Applying 28mm of volume control across the entire city;
6. Applying 5mm of volume control across the entire city; and
7. Applying 14mm of volume control across the entire city.

Existing conditions
The City of Guelph’s storm sewers are required to convey a 1:5 year storm 
event. However, 41 per cent of pipes are undersized during the 1:5 year 
storm. For major storm events (1:100) the City’s right-of-way (ROW) was 
evaluated. Less than 1 per cent of the City’s ROW had flow depths 
exceeding 0.3m, therefore indicating a small portion is deficient in their 
service criteria.
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Urban Flood Management and Stormwater Infrastructure

Future scenarios – Intensification and climate change
Intensification due to new construction in already-developed 
neighbourhoods resulted in an additional 43 per cent of storm sewers 
being undersized than during existing conditions, resulting in 59 per cent of 
the City’s storm sewers being undersized. This means system upgrades may 
be required to accommodate the proposed intensification. 

Future scenarios – Summary
• Scenario 4 - Upsizing select storm sewers and implementing new stormwater facilities 

reduced undersized storm sewers by 69 per cent.
• Scenario 5 – 28mm of volume control reduced undersized storm sewers by 93 per cent.
• Scenario 6 – 5mm of volume control reduced undersized storm sewers by 68 per cent.
• Scenario 7 – 15mm of volume control reduced undersized storm sewers by 78 per cent.

* Scenario was based on future conditions and climate change
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Urban Flood Management and Stormwater Infrastructure

Stormwater management criteria – infiltration and water balance
The City of Guelph’s existing stormwater management criteria were consolidated and evaluated and new criteria recommended (bold) for implementation. This filled in 
gaps in the existing criteria, and updated some criteria to reflect modern practices. Note that criteria presented below have been simplified for discussion purposes. 
The full set of criteria are presented in the Stormwater Design Criteria and Targets report (November 2022).

Policy Area Infiltration/ Water Balance Criteria
1: Hanlon Industrial Business Park Recharge Volume (acre feet) = 5-year peak flow (ft³/s) x 0.035
2: HCBP Pond 1 Block-by-block recharge rates to be met
3: HCBP Pond 2 and 4 Block-by-block recharge rates to be met
4: Hanlon Creek Subwatershed • Generally, no runoff to Tributary E or F headwaters

• Areas adjacent to Clair Road can drain into greenway system of Upper 
Hanlon

• Areas south of Clair Road but isolated from direct outlet must rely on 
infiltration/evaporation

• Remaining areas per Policy Area 13 (City-Wide)
5: Torrance Creek Subwatershed • Zone 1: Infiltrate all runoff from 1:100 year event

• Zone 2 and 3: Infiltration target of between 100 and 150mm/year
6: Downtown – The Ward Per Policy Area 13 (City-Wide)
7: Guelph Innovation District 27mm capture in infiltration LID BMPs
8: Clair-Maltby 20mm captured within LID BMPs
9A: Downtown – Dublin/Gordon Per Policy Area 13 (City-Wide)

9B: Downtown –
Quebec/Macdonell

Per Policy Area 13 (City-Wide)

10: Clythe Creek Subwatershed Per Policy Area 13 (City-Wide) or as updated per the pending Clythe Creek 
Subwatershed Update

11: Mill Creek Subwatershed Maintain existing recharge and discharge characteristics
12: Southgate and Irish creek • Minimum groundwater recharge target of 300mm/yr

• Maintain quantity and proportion of runoff to Wetlands B and E
• Maintain runoff quantities to Wetlands A-H

13: City-Wide • Maintain predevelopment recharge rate, volume and hydroperiods at post-
development conditions

• Provide a minimum of 5mm of volume control
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Urban Flood Management and Stormwater Infrastructure

Stormwater management criteria – water quality and quantity control
The City of Guelph’s existing stormwater management criteria were consolidated and evaluated and new criteria recommended (bold) for implementation. This filled in 
gaps in the existing criteria, and updated some criteria to reflect modern practices. Note that criteria presented below have been simplified for discussion purposes. 
The full set of criteria are presented in the Stormwater Design Criteria and Targets report (November 2022). Please see map on previous board for policy area locations.

Erosion control criteria:
• To provide erosion control, all policy areas should provide 

extended detention of the 4 hour, 25mm Chicago distribution 
rainfall event for 24 hours or control the 90th percentile event.

Water quality criteria:
• Enhanced water quality treatment includes removing 80 per 

cent of total suspended solids, which should be achieved in all 
policy areas. Low impact development quality treatment is 
required in Policy Area 8.

• If discharging to a cool or cold water stream, then measures 
should be implemented to cool stormwater or prevent it from 
heating up (Policy Areas 4, 6, 7, 8, 9, 10, 11, and 13)

Water quantity criteria:
• Pre-development discharge rates must be met in post-

development conditions in Policy Areas 1, 2, 3, 4, 5, 6, 9, 10, 
and 13.

• All runoff from the Regional storm must be captured and 
infiltrated in Policy Areas 8, 11 and 12.

• Target discharge rates have also been set for Policy Areas 1, 3, 
and 7.

Before and after images of water treated 
by a low impact development facility

Erosion caused by water being released 
too quickly from a stormwater facility

Urbanization generally increases runoff which can result in flooding
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Master Plan in Action

Next Steps Sample recommendations
1. That the City update their policies, manuals and guidelines to align with the recommendations of

the SWM-MP technical reports.

2. That the City take the cost estimates from the SWM-MP and apply them in the ongoing rate study.
Updating the Stormwater Service Fee will generate a sustainable income for maintaining and
constructing the City’s stormwater infrastructure.

3. That the City apply the recommendations of the SWM-MP as part of other city initiatives, plans,
studies and programs to leverage potential synergies as the opportunities.

4. That the City integrate source and conveyance control SWM practices into road construction and
reconstruction projects.

5. That the City monitor key storm sewer locations to calibrate the computer model. The model
calibration will permit the City to better evaluate options to improve the level of service.

6. That the City add required staffing to support implementation of the SWM-MP.



Thank you for 
participating

Colleen Gammie, P. Eng.
Infrastructure Planning Engineer
Design and Construction, Engineering 
and Transportation Services
City of Guelph
E-mail: colleen.gammie@guelph.ca
Phone:  519-822-1260 extension 2282

Chris Denich, P.Eng.
Consultant Project Manager
Aquafor Beech Limited
E-mail: denich.c@aquaforbeech.com
Phone: 647-993-2267
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Contact Information

Have Your Say!
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