
Keatsway Storm Bypass & Creek Bank Stabilization
Neighbourhood Meeting

December 1, 2022



Agenda

• Introductions
• Project Overview
• Study Results
• Detailed Design 
• Construction Timelines 
• Expected Activities & Impacts
• Q&A Session
• Individual Property Discussions



Introductions

• Jessica Brown, City of Waterloo, Senior Project Engineer

• Gavin Vermeer, City of Waterloo, Senior Project Engineer, (as of 
mid-January 2023)

• Cari Van Niekerk, City of Waterloo, Corporate Communications 
Manager

• Lauren Reaman, AECOM, Meeting Facilitator

• Kosta Paliouras, AECOM, Project Engineer

• City and AECOM staff are also available to answer questions



Project Overview

The project aims to restore a portion of Clair Creek between 
Keats Way and McDougall Road to reduce the risk of 
erosion, flooding and damage to private property in the 
area.

Recommended work includes:
• Replacing retaining walls
• New storm sewer bypass
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Presenter
Presentation Notes
The City’s 2019 Watercourse Erosion Master Plan and the 2020 Stormwater Management Master Plan identified and prioritized tributary of Clair Creek between Keats Way and McDougall Road (also known as Tributary CLR-T1-R1)  for stream restoration to reduce the risk of erosion, flooding and damage to private property in the area.

The Erosion Master Plan describes Tributary CLR-T1-R1 as “a confined channel with gabion basket bank treatments”.  The report identified areas with damaged gabion basket bank treatments near residential buildings and reports of flooding as reasoning to prioritize the tributary for stream restoration.

The 2019 Report recommended replacing retaining walls supporting the creek bank and assess a storm bypass along Keats Way to reduce flooding risks. 




Problem and Opportunity Statement
The main priorities are to:
• Protect existing building 

structures
• Reduce risk to public safety 
• Reduce risk of flooding to 

the adjacent properties
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Presenter
Presentation Notes
The main priorities of the proposed creek restoration and bypass system are to protect the existing building structures, reduce the risk to public safety and reduce the risk of flooding to adjacent properties. 




Public Engagement
• Project information can be found on the Engage 

Waterloo web page:
https://www.engagewr.ca/clair-creek-at-keats-way
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Presenter
Presentation Notes
In the fall of 2021, the City reached out to the neighbourhood to gather information about property owner’s experiences.

It was noted that a number of properties had experienced flooding from Clair Creek. The City also learned that there was a great variety in experiences, as some properties experienced no flooding at all.

- This information was used to help determine the need and the scope of the project and to help focus efforts on areas that were experiencing the worst flooding.


https://www.engagewr.ca/clair-creek-at-keats-way?tool=news_feed#tool_tab


Study Area Map
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Presenter
Presentation Notes
The City of Waterloo retained AECOM Canada Ltd. in December 2021 to develop a detailed design for creek restoration and potential high flow bypass system within the Keats Way right-of-way between Keats Walk and McDougall Road

Describe Site boundaries, location of major infrastructure




Existing Site Conditions

8

Presenter
Presentation Notes

The existing municipal storm sewer on Keats Way, west of Keats Walk, discharges into Tributary CLR-T1-R1 via a 1300 mm by 2100 mm elliptical culvert and flows through the existing residential properties on Keats Walk and Keats Way Place.  

The creek channel consists of gabion baskets along the majority of the banks of the creek, with grassed areas and trees on either side of the overbanks.

The gabion baskets are failing in multiple locations along the creek corridor, within 5 metres of buildings on private property in certain areas.  The most critical location is adjacent to #116 Keats Way Place, where the gabion basket retaining wall is within 5 m and rocks within the gabion baskets have been displaced.  

Flooding concerns are evident throughout the tributary.  For instance, directly downstream of the elliptical culvert (evident by the sand bags).

Though the creek is located within private property, there is an easement located above the creek and overbanks.  Drawings provided show the extent of the easement.



Current Flood Mapping

• Area currently 
recognized by Grand 
River Conservation 
Authority (GRCA) as 
floodplain

• Residential properties 
are regulated by 
GRCA and would 
require GRCA permit
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Presenter
Presentation Notes
In case people were not aware, before this process began, flood mapping by the GRCA identified Tributary CLR-T1-R1 as an area at risk of flooding during severe storm. 

If the map shows that your property is within an area regulated by the GRCA, any construction work or development activities on your property will need a GRCA permit, in addition to a building permit or other approvals required from your municipality.

The floodplain is based on regional storm events (Hurricane Hazel storm in 1954).  Because the flood mapping is based on a singular very large storm event (280 mm of rainfall), it would require more extensive engineering to decrease the flooding extent shown in the flood mapping.  

Development of the design alternatives focussed on smaller large storm events that cause more consistent flooding and decreasing the probability of those events occuring




Preferred Alternative Criteria

• Constructability 
• Minimize potential impacts
• No increase to flooding, 

erosion
• Maintains existing 

infrastructure
• Natural channel design
• Enhance habitat
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Presenter
Presentation Notes
For developing solutions to reduce the risk of flooding and protect existing building structures, the preferred design criteria would consider:

Constructability, including access the area, proximity of the adjacent private properties, how much the construction will cost and how much it will cost to maintain

Incorporates engineering wall and bypass sewer design to minimize potential impacts to adjacent buildings and infrastructure

Ensures the overall design does not increase flood risks or erosion potential in any area

Ensures existing infrastructure within Keats Way and infrastructure alongcreek (such as a pedestrian crossings and the two storm sewers that outlet to the creek from Keats Walk and Keats Way Place)

Incorporates the natural channel design restoration, with appropriate landscaping of the riverine buffer to provide dissipation and stability to the channel banks

Enhances habitat and fish passage through the corridor.



Work Completed
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Ecological 
Assessment

Fluvial 
Geomorphology 

Flood 
Modelling

Geotechnical 
Investigation

Subsurface Utility 
Investigation

Bypass/Creek 
Assessment

Presenter
Presentation Notes
Several assessment/studies have been completed as part of the project.

Each study involved assessing the current site conditions and identified any impacts due to the proposed alternative and recommend mitigation measures. 

Ecological Assessment involved assessing aquatic and terrestrial habitats in the area 

Fluvial Geomorphology involved assessing the shape of the waterway and the interaction between sediment, water and vegetation

Flood Modelling involved assessing flows and flooding through the study area

Geotechnical Investigation involved assessing the surface and subsurface soils of the study area 

Subsurface Utility Investigation involved assessing the location of buried utilities in the area 

Accumulating with an assessment of different options for the bypass system within Keats Way and creek restoration.




Ecological Assessment
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Surveys 
completed in 
spring 2022

Species-at-risk Aquatic habitat Terrestrial

Presenter
Presentation Notes
Ecological assessments completed in Spring 2022

Species at Risk
Desktop studies identified 13 Species At Risk + 10 Species Of Conservation Concern that can potentially be located within the study area 
None were identified during the surveys
Potential habitat use within the study area but would not to be impacted by proposed creek restoration works

Aquatic Habitat
Warm water creek
Breeding period = April to July
No evidence of Aquatic Species At Risk

Terrestrial
577 trees were identified and inventoried (location, type, trunk size, health)  
No evidence of SAR plants like butternuts





Geomorphic Assessment
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Claire Creek is 
transitional 
and dynamic

Failing gabion 
baskets

Unprotected 
banks show 
signs of 
instability 

Softer channel 
restoration 
measures 
were deemed 
not feasible

Presenter
Presentation Notes
The Geomorphic Assessment (completed in December 2022)

Identified Tributary CLR-T1-R1 as “transitional and dynamic”, due to the instability within the creek
Issues are common with creeks in urbanized areas, where urbanization impacts runoff patterns)

Gabion baskets are failing in multiple locations due to the age, with large amount of gabion stone deposited along the creek. 

Unprotected banks show signs of instability, erosion
Evidence of natural channel widening, with leaning trees and exposed tree roots.

Due to limited space, confinement of channel, entrenchment, softer channel restoration measures (more natural channel) were deemed not feasible and work within the existing footprint.




Flood Modelling | Hydrological/Hydraulic Modelling
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Presenter
Presentation Notes
AECOM updated the City-wide model to further delineate the study area and calculate peak flows through Tributary CLR-T1-R1.

The City provided the current version of the existing conditions hydrological model developed in 2019 as a part of SWM-MP.

AECOM conducted a review of part of the existing City-wide PCSWMM hydrological model. 

Confirmed the completeness of the modelling data and updated to incorporate additional information based on the field investigation, GIS layers, LiDAR Data and any additional relevant information provided by the City to further delineate the study area and get peak flow results discharging through the tributary for multiple storm events

(4-hour duration 2-, 5-, 25-, 100-yr storm event)



Flood Modelling | Hydrological/Hydraulic Modelling
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Presenter
Presentation Notes
Updated flood modelling from GRCA to determine existing conditions flood elevations, focusing more on frequent large storm events.

Cross-sections are where representative cross-sections of the creek were updated or added to calculate the floodplain for multiple storm events.

Updated modelling show that the residential properties backing onto Tributary CLR-T1-R1 would flood between a 2-year and 5-year storm event.  An exception are properties near the outlet of the existing 1300 mm by 2100 mm elliptical culvert into Tributary CLR-T1-R1, which the residential building will be flooded at a frequency less than a 2-year storm event. 

Updated floodplain mapping shown on future slide.



Bypass Assessment

• Four (4) options were developed and reviewed for the proposed 
bypass
– Option #1: Do Nothing
– Option #2a: Discharge to Existing McDougall Road Culvert 
– Option #2b: Discharge directly to Clair Creek
– Option #3: Underground storage
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Presenter
Presentation Notes
Do Nothing: Leave Keats Way in its current condition.
High Flow Bypass within the Keats Way corridor to the Existing McDougall Road Culvert: Bypass system within the Keats Way corridor discharging directly into the existing 3.65 m by 1.525 m box culvert underneath McDougall Road.
High Flow Bypass within the Keats Way corridor to Clair Creek, directly downstream of the McDougall Road Culvert: Bypass system within the Keats Way corridor to be diverted parallel to the existing 3.65 m by 1.525 m box culvert and ultimately discharge downstream of the McDougall Road Culvert directly into Clair Creek.
High Flow Bypass with underground storage to the Existing McDougall Road Culvert: Utilizing a series of underground storage units to control discharge into the existing 3.65 m by 1.525 m box culvert underneath McDougall Road

All of the alternatives provide conservable decrease to the flood elevations throughout the confluence during all storm events, with largest decreases for Options 2A and 2B. 

Option 2A would be more cost effective than Alternative 2B, with negligible differences in flood elevation and would not require excavation of the parallel culvert adjacent to the existing box culvert underneath McDougall Road. 



Bypass Assessment

• Option #2a: Discharge to Existing McDougall Road Culvert 
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Presenter
Presentation Notes
Construction to be similar as shown, with trench construction to be implemented to minimize construction zone along Keats Way



Bypass Assessment | 
Flooding Impacts
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Presenter
Presentation Notes
The following map shows a comparison of floodplain impacts with each option during a 5-year storm event:

Option 1, all flow travels through the tributary.  For Options 2a and 2b, the peak flows are lowered through the tributary due to the bypass diverting flow directly to Clair Creek, decreasing the floodplain through the tributary.  Option 3 doesn’t decrease flows as much as Options 2A and 2B and therefore flood elevations are higher.

At the outlet of the existing elliptical culvert to Tributary CLR-T1-R1, where residential property flooding has been more prevalent, the building structure will be outside of the floodplain for the 5-year storm event.

For properties on Keats Way Place adjacent to Tributary CLR-T1-R1,  flooding would occur between the 5- and 25-year storm event.  




Bypass Assessment | 
Flooding Impacts
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Presenter
Presentation Notes
The following map shows a comparison of floodplain impacts with each option in the bypass assessment:

For 100 year event, 
flooding would occur at the residential properties adjacent to the tributary for storms at a frequency greater than the 100-year storm event.

At the outlet of the existing elliptical culvert to Tributary CLR-T1-R1, where residential property flooding has been more prevalent, the building structure will be outside of the floodplain for the 100-year storm event.

Similar to the 5-year storm, Option 1, all flow travels through the tributary.  For Options 2a and 2b, there is still capacity within the proposed bypass for peaks flows to continue to be lowered through the tributary, decreasing the floodplain through the tributary.  Option 3 the storage tanks have reach capacity before the peak flow enters the tributary, acting as if there is no bypass underneath Keats Way.  Therefore acts similar to Option 1.




Bypass Assessment | Creek Restoration
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Presenter
Presentation Notes
The preferred alternative will involve the use of hard armoured walls, with soft armoured walls and living walls where appropriate.  

Hard armoured wall, which consists of large, rectangular blocks of stone that are placed on top of each other forming a wall along the streambank.  The large rectangular stone blocks make up the main structural component, with the stone’s size and weight it can help to prevent damage from flowing water.




Bypass Assessment | Creek Restoration
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Presenter
Presentation Notes
Soft armouring techniques such as a “living wall” can be used to reinforce the slope and provide erosion protection in areas where there is sufficient space and less risk to public safety or flooding. 

However, in some parts of the Study Area, there is significant tree cover over portions of the creek and might be difficult to grow vegetation on the slope. In those areas appropriate grass seed mix and plants that thrive in partial sun or shaded areas would be placed.

Utilizing soft-armouring within areas where the existing gabion retaining wall is within 5 metres of an existing residential structure though would be difficult. Therefore, in those areas hard-armouring would be used.  In other areas with sufficient footprint, soft-armouring would be utilized.

We can speak with you individually after the presentation to discuss what technique would be used on your property. 





Bypass Assessment | Construction Costs

Project Cost ($ millions)

Proposed Bypass $2.55 million

Creek Restoration $1.12 million

Total $3.77 million

22

Presenter
Presentation Notes
These are estimates and are subject to change, especially in this market.

Recently, municipalities are receiving bids on other projects that are coming in significantly over our estimates it may cause the project to be delayed or design to be adjusted.



Activities, Impacts and Mitigations | 
Construction impacts

• Property access
• Erosion and sediment 

control
• Lane closures/ traffic 

control along Keats Way
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Presenter
Presentation Notes
Our goal is to maintain work within easement as much as possible. If workers are required to work outside the easement, homeowners will be contacted.  The construction entrance to be at existing easements between #116 and #118 Keats Way Place and east of 88 Keats Walk, above the elliptical pipe.

All on-Site E&SC and mitigation measures would be continuously reviewed to prevent erosion along the banks and control dust, stockpiles of material, and waste during construction.

Construction for the bypass will include temporary lane closures and traffic control between Keats Walk and McDougall Road to ensure safe passage for pedestrians and cyclist and two-way one-lane traffic through the work area.

Construction would not impede access to Keats Walk, Karen Walk, and Keats Way place.

Bus stop near Keats Way and McDougall Road will also be temporarily relocated and re-established at the end of construction.

Traffic Controls plans to be finalized prior to start of construction and landowners would be notified.




Activities, Impacts and Mitigations | 
Property Impacts
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Pedestrian 
bridges

Existing landscaping 
/gardens

Removal 
of trees

Presenter
Presentation Notes
Additional removals will also include trees, landscaped areas and crossings: 

For creek restoration, many trees and brush within the easement would be removed.  Tree Protection Plans are provided for review to identify which vegetation on your property will be impacted.

Any landscaped areas at the top of the existing gabion baskets that would need to be removed.  Landowners will be notified prior to construction to remove any plantings or gardens that they want to retain and AECOM/City will work with landowners to restore impacted areas.

Rick Bogaert, Landscape Architect from AECOM, is available to discuss options for replacing displaced vegetation on your property.

There are five (5) private pedestrian crossings over Tributary CLR-T1-R1.  During the creek rehabilitation the existing structures would require removal to facilitate the creek improvements. Though located private property, the City and AECOM would like to have discussions with those landowners who wish to maintain a crossing but such that no damages occurs to the proposed creek restoration works.



Activities, Impacts and Mitigations | 
Pre- and post-construction monitoring
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Presenter
Presentation Notes
Monitoring would occur throughout the construction process.

Prior to construction, baseline creek conditions would be recorded, including installation of flow monitoring equipment, water samples, updated photos, etc.

During construction, water samples and flow measurements would be taken to ensure baseline conditions are maintained.

All on-Site mitigation measures would be continuously reviewed. In the event of any irregular discharge of sediment, silt, or other substance into a watercourse, the contractor would notify the Construction Inspector and Contract Administrator (AECOM) and mitigation measures will be implemented. 

The post-construction monitoring will continue for two years.  




Construction Timeline
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Winter 2023 Spring 2023 Summer 2023

Start creek restoration

Bypass construction

Continue and finish creek 
restoration 

Presenter
Presentation Notes
Winter 2023
Start creek restoration
Stop in April for designated fish breeding period for warm water creeks

Spring 2023
Start construction on the bypass system

Summer 2023
Resume work on the creek restoration and continue with the bypass


End – August 2023



Next Steps

Presenter
Presentation Notes
Finalize Detailed Design drawings, construction drawings/specifications

Approvals from GRCA, City staff

Tendering to local contractors

Construction



Q & A 
Session



Stay Involved

Contact us if you have any questions or concerns:

Jessica Brown, M.Eng., P.Eng. 
Senior Project Engineer 
City of Waterloo
jessica.brown@waterloo.ca
519-866-1550 x78243

Gavin Vermeer, P.Eng
Senior Project Engineer
City of Waterloo
gavin.vermeer@waterloo.ca
519-886-1550 x78066

Kosta Paliouras, P.Eng
Senior Water Resources Engineer/Project 
Manager/Group Leader, Water
AECOM
kosta.paliouras@aecom.com
519-650-8669

Engage Waterloo
https://www.engagewr.ca/clair-creek-at-
keats-way

mailto:jessica.brown@waterloo.ca
mailto:gavin.vermeer@waterloo.ca
mailto:kosta.paliouras@aecom.com
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