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Lisgar District Basement Water Infiltration
Remediation Phase Project Update
City of Mississauga
October 18, 2017
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2. Recap and History of Problem
Timeline:

Beginning
in 2008
Some homes
experienced water
seeping into their
basements after
certain rainfall
events

October
2011
AmecFW retained to
undertake an
engineering study
and multi-year
monitoring to
determine possible
causes and develop
a prioritized action
plan

March
2015
Public presentation of
findings along with a
Prioritized Action Plan
to be implemented in
stages
Constructed projects to
be monitored to assess
effectiveness and to
assist staff in making
informed decisions on
subsequent actions
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2. Recap and History of Problem
“3-Pipe System” – Foundation Drain Collector (FDC)
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2. Recap and History of Problem
Changes Since Development of Lisgar District:
•

Climate

•

Area Development

•

Creek Block Maturing with Vegetation

•

Osprey Marsh Stormwater
Management Pond

•

Changes to Homes/Properties
(lot grades, basement walkouts)

•

Aging Basement Walls and
Foundations

•

Aging Infrastructure
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2. Recap and History of Problem
Other Potential Causes:
•

Groundwater levels

•

Sanitary Sewer system

•

Private Weeper System (cross-connections and weeping tile system
condition)

•

Stormwater Leakage
to Utility Trench

Cross-connection
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2. Recap and History of Problem
Other Potential Causes:
•

Foundation Drain Collector
a. Maintenance
b. Design
c.

Hydraulics

d. Outlet
e. Depths
f.

Inflow/Infiltration

g. Construction
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2. Recap and History of Problem
Summary and Conclusions:
Primary Cause – Stormwater to the Utility Trench
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2. Recap and History of Problem
Summary of the Identified Primary Cause:
• Leakage from the storm sewer system (which is a normal and expected
occurrence), combined with the presence of slow draining native
soils (around the utility trench) results in water build-up
•

If the build-up of water is significant, it travels up the bedding
material around the Foundation Drain Collector (FDC) laterals
servicing the homes and into the foundation weeping tiles

•

Water then drains directly into the FDC pipes through the weeping tiles
which can surcharge (overload) the system

•

This condition, in combination with certain storm conditions (preceding
rainfall followed by a sufficiently large storm event) and local lot
drainage may lead to water around the home’s weeping tiles being
unable to drain and potentially seeping into the basements of
homes.
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2. Recap and History of Problem
Potential Secondary Factors:
•

Depth of the FDC system

•

FDC Pipe capacity

•

Inflows from groundwater and surface
water sources

•

Downspouts entering drains serving
basement walkout areas or direct
connection to foundation drains
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2. Recap and History of Problem
Summary and Conclusion: Assessment of Potential Factors
Potential Factor
Stormwater to Utility Trench
FDC and Utility Trench Depths
Groundwater
Creek Backwater
Osprey Marsh Pond (SWM) Backwater
Basement Walkouts
Inflow/Infiltration to FDC
FDC Hydraulics
FDC Design
FDC Tailwater
FDC Maintenance
FDC Construction
Cross-Connections
Creek Maintenance
GO Station
Sanitary System
Lot Grading
Basement Construction / Changes
18

Level of Influence
Primary Cause
May increase risk of basement water
infiltration at specific locations
May contribute additional flows to the FDC
and utility trench
(Not sufficient to cause problem)

May affect conveyance capacity of FDC
system
(Not sufficient to cause problem)

Not Applicable

Insufficient information
10/13/2017
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2. Recap and History of Problem
Prioritized Action Plan (2015):
The following measures were recommended as the highest priorities for the
City at the 2015 Public Meeting:
a)
b)
c)

Strategic lining of priority storm sewers to minimize leakage
Construction of a utility trench dewatering system
Additional monitoring to assess effectiveness of a) and b)

Other potential actions were to be potentially considered in the future,
conditional on the results of the above, including:
d)
e)

Building permanent FDC pumping stations for high flows
Replace deficient FDC pipe lengths when they reach the end of their
engineered lifespan

It was also suggested that residents who qualify for the City’s Lisgar District
Sump Pump Subsidy Program take advantage of this program.
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3. Ongoing Work and New Initiatives
•

Video Inspection and Flushing of
FDC and Storm Sewer Systems

•

Clean-out of storm sewer outfalls

•

High Water Protocol

•

Priority Action Plan
•

Storm Sewer Lining

•

Utility Trench Dewatering
System

•

Monitoring
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3. Ongoing Work and New Initiatives
Storm Sewer Lining Work
•

Priority action item from 2015 plan

•

Conducted detailed research of available lining technologies to
determine the most appropriate application method

•

Pre-Lining Storm Sewer Leakage Testing undertaken in each of the
three (3) lining areas to confirm estimated rate of existing leakage

•

Storm Sewer Lining Work undertaken for Phase 1 between
December 2016 and March 2017 - approximately 3.6 km of sewer pipe
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3. Ongoing Work and New Initiatives
Phase 1 Storm Sewer Lining - Black Walnut Trail
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3. Ongoing Work and New Initiatives
Phase 1 Storm Sewer Lining Work
•

Post-Lining leakage testing was conducted at 1 of 3 lining sub-areas
in April 2017 to verify effectiveness

•

Tests were comprised of:
- Blocking the storm sewers
and filling them with water to
replicate surcharge
conditions
- Addition of a safe green
fluorescent dye to the storm
sewer
- Monitoring of the dye
concentrations and water
levels in the utility
trench, groundwater and
FDC system
24
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3. Ongoing Work and New Initiatives
Phase 1 Storm Sewer Lining Work
•

Test results indicated that storm sewer lining was not as effective as
had been anticipated

•

Based on an assessment of the findings, a revised test procedure was
established and another test conducted in late July 2017

•

The revised testing determined that another component of the storm
sewer system was potentially a contributor to leakage (to be discussed
later in the presentation)

•

Based on the findings of this most recent work, Phase 2 of the Storm
Sewer Lining Program (Osprey Boulevard and Alderwood Trail area)
has been suspended
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3. Ongoing Work and New Initiatives
Utility Trench Dewatering System
•

Priority Action item from 2015 plan

•

Intent is to continuously pump out water as it accumulates in the utility
trench around the FDC to avoid build-up of water and back up into
foundation drains
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3. Ongoing Work and New Initiatives
Utility Trench Dewatering System
•

Based on a review of monitoring data specific to past FDC surcharging and
other conditions, a preferred location was identified:
• Parkette at Black Walnut Trail and Cactus Gate ultimately selected

•

Preliminary design/construction activities have included:
• Geotechnical Investigation
• Preliminary Design Plans
• Pre-Condition Surveys and Vibration Monitoring during construction
• Electrical Servicing
• Landscaping
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3. Ongoing Work and New Initiatives
Monitoring Work
•

Priority Action item from 2015 plan

•

Continue to monitor the drainage systems in Lisgar District to:
• Assess the effectiveness of mitigation measures as they are
constructed
• Collect additional data from storm events to assess the drainage
system response to storm events
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3. Ongoing Work and New Initiatives
Monitoring Work
•

Gauges continuously record water level and temperature

Groundwater (20 gauges)
• Monitoring at 8 main sites
Surface Water Systems (34 gauges)
• 20 gauges in the FDC system
• 8 gauges in the storm sewer system
• 6 gauges in surface water systems (creek and Osprey Marsh)
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3. Ongoing Work and New Initiatives
Summary
The City and Amec Foster Wheeler have followed the Priority Action Plan
developed in 2015 as follows:
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Action

Status

a) Strategic lining of priority storm
sewers to minimize leakage

Phase 1 Constructed

b) Construction of a utility trench
dewatering system

Pre-Design Complete;
Detailed Design and Construction
planned for 2018

c) Additional monitoring to assess
effectiveness of a) and b)

Ongoing

d) Build permanent FDC Pumping
Station

Design and Construction planned for
2018 (pending budget approval)

e) Replace/Upgrade deficient FDC
pipes

Under Consideration
10/13/2017
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4. July 13-14, 2017 Storm Event

4. July 13-14, 2017 Storm Event
Storm Event Characterization
•

Between approximately 11:50 PM and 12:30 AM a localized convective
(thunderstorm type) system affected the Black Walnut Trail area of the
Lisgar District (i.e. north of Derry Road)

•

The storm event was not forecasted; City staff had enacted High Water
Protocol earlier in the day but discontinued it based on forecast

•

Resulted in reported basement water infiltration for 35 residences, the
majority (34) of which are along Black Walnut Trail
(1 along Golden Locust Drive)

•

Questionnaires completed by affected residents generally
characterized the infiltrated water as clear, and sourced from around
the perimeter of the home
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4. July 13-14, 2017 Storm Event
Rainfall Characterization
•

The storm was brief (45 minutes +\-) and localized given reported
rainfall totals at other City gauges

•

Based on the nearest City
gauge on Ninth Line, the
storm event reached a peak
intensity of a 1 in 5 year event

•

The storm event appears to
be the most intense recorded
since monitoring began in
2012
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4. July 13-14, 2017 Storm Event
Pre-Storm Conditions
•

34

Previous work had demonstrated that water leaking from storm
sewers can result in a build-up of water in the utility trench; wet
conditions would therefore contribute to this condition

Month

Recorded

Long Term Normal

June

147 mm (5.8 inches)

71.5 mm (2.8 inches)

May

142.6 mm (5.6 inches)

April

110.8 mm (4.4 inches)

Local City Gauge

Pearson Airport

Pearson Airport

74.3 mm (2.9 inches)
68.5 mm (2.7 inches)
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4. July 13-14, 2017 Storm Event
FDC Monitoring
•

The FDC system surcharged rapidly in response to the storm event; this
indicates a surface water source

•

Highest FDC water levels
recorded since monitoring
began in 2012

•

Only event since 2012 with
water levels estimated to
be above basement
elevations (for between 45
and 120 minutes);
extended duration notable

•

Surcharge continued
downstream to Britannia
Road, but not as high as
Black Walnut Trail
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4. July 13-14, 2017 Storm Event
Storm Sewer and Creek Monitoring
•

The storm sewer system also exhibited rapid peaking

•

Highest storm sewer
levels recorded since
monitoring began in
2012

•

Creek water levels
were delayed by
several hours, and
had a minimal peak

•

Supports previous
findings (creek is not a
primary cause of
basement water
infiltration)
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4. July 13-14, 2017 Storm Event
Utility Trench Piezometers (Subsurface Water)
•

Rapid rise in utility trench water levels during storm event at all
monitoring sites north of Derry Road

•

Highest recorded water levels in utility trench (since monitoring
began in 2012) in two (2) locations:
• Smoke Tree Road (0.8 m higher than previous highest) and
• Scotch Pine Gate (0.3 m higher than previous highest)

37

10/13/2017

4. July 13-14, 2017 Storm Event
Summary of July 13-14, 2017 Storm Event
•

Pre-storm period (April-June) was very wet (about twice as much rainfall as
normal)

•

The storm event was the first to cause basement water infiltration and the most
intense rainfall of any storm recorded, since monitoring began in 2012

•

FDC and utility trench peak water levels were higher than any other event
recorded since 2012; first event to have water levels above estimated
basement elevations (first event to have reported infiltration along Black Walnut
Trail since 2011 events)

•

FDC system continues to show a rapid response to storm events, consistent
with response of storm sewer system and utility trench piezometers; extended
period of surcharge (1 to 2 hours) notable for this event

•

Creek system shows a more delayed and muted response, continues to
indicate that this system is not the cause of FDC surcharging

•

Storm sewer lining on its own has not sufficiently reduced leakage/inflow to the
FDC system
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5. Actions Since Storm Event

5. Actions Since Storm Event
By City Forces
•

Video inspection and flushing of entire length of the FDC system (from
top end of Black Walnut Trail to Ninth Line)

•

Topographic survey of Black Walnut Trail area to assist in interpreting
monitoring data and to confirm local basement elevations relative to
infrastructure

•

Modification to the High Water Protocol (HWP) program – pumps now
deployed for thunderstorm events
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5. Actions Since Storm Event
Storm Sewer Leakage Testing
•

Storm sewer leakage test was repeated in late July 2017

•

Modified procedure developed to isolate several different components of
the storm sewer system to assess relative rates of leakage

•

•

•

Catchbasins and roadway sub-drains

•

Storm sewers, maintenance holes, and laterals

Results of the modified testing indicated that:
•

Highest rate of leakage from roadway sub-drains connected to
catchbasins

•

Leakage is still occurring from other locations (maintenance holes and
catchbasins leads), but to a lesser degree than sub-drains

Immediate focus is on methods to reduce water from entering the
sub-drains during storm events
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5. Actions Since Storm Event
Roadway Sub-Drains
• Roadway sub-drains are small diameter (100 mm – 4”) perforated
pipes under the road base that run parallel to the curb
•

They provide drainage for the granular base of the road to prevent
water from accumulating, which can damage the roadway

Curb and gutter
Finished road surface
Top course
asphalt

Base
course
asphalt

Granular
Base

Granular
Sub-base

Sub grade
Granular Filter material

Sub-drain

Typical Sub-drain
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5. Actions Since Storm Event
Roadway Sub-Drains
• The perforated roadway sub-drains ultimately connect to catchbasins,
which drain out to the storm sewer system
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5. Actions Since Storm Event
Roadway Sub-Drains
• In Lisgar, there is a minimal elevation difference between the
catchbasin lead to the storm sewer and the sub-drain, thus water from
the storm sewer system may be pushed out (in reverse) through the
sub-drains

Sub-drain
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5. Actions Since Storm Event
Proposed Sub-Drain Leakage Mitigation
•

A number of different potential measures have been reviewed

•

One approach is to block off the sub-drains completely

•

City is investigating the preferred approach and will assess
effectiveness; pending results, City will then expand installation
program to other areas of Lisgar District
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6. Updated Action Plan
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6. Updated Action Plan
City Actions
City Actions

Symptom or
Cause?

ADDRESS SUB-DRAIN LEAKAGE
•

Pursue prototype for installation and testing

•

Expansion to other areas of Lisgar District

UTILITY TRENCH DEWATERING SYSTEM
•

Complete detailed design work

•

Construction and pumping testing

FDC PUMPING STATION
•

Cause
Ongoing
Pending Results

Symptom
Ongoing
2018

Symptom

Design and Construction

ONGOING MONITORING
•

Timing

2018

N/A

Continue to monitor effectiveness of measures and
response to ongoing storm events

Ongoing
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6. Updated Action Plan
City Actions
City Actions
ADDITIONAL STORM SEWER SYSTEM SEALING

Timing

Cause

•

Sealing of catchbasin walls

Under Review

•

Potential implementation of flow restrictors in catchbasins to
prevent storm sewer from surcharging

Under Review

•

Potential sealing of maintenance holes and catchbasin leads

Under Review

SEALING OF THE FDC SYSTEM
•

Address identified leaks from video inspection (two minor
locations along Black Walnut Trail)

•

“Daylighting” a location in public right-of-way to review
construction practice and material in its original state (in situ)

•

Video inspection of FDC laterals

•

Potential to consider further sealing measures

HIGH WATER PROTOCOL
•
48

Symptom
or Cause?

Continue to monitor and initiate pumping as warranted

Symptom
Ongoing
2017
2017
Under Review

N/A
Ongoing
10/13/2017
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6. Updated Action Plan
Homeowner Actions
•

•

Sump Pump Subsidy Program
•

Increase City’s portion of the subsidy to a maximum of $6,000
per household for all areas serviced by a foundation drain
collector system (Subject to Council approval)

•

Ensure disconnection from FDC system

Disconnection of potential
additional FDC inflow sources
•

Rooftop downspouts
which discharge below
ground
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7. Questions & Answers
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