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Executive Summary

ES-1 Introduction and Background

The City of Toronto has embarked on this project to investigate basement flooding in the
Eastern Beaches as one of its next steps in a program to provide a comprehensive solution to
basement flooding across the City. Periodically, the City has experienced both surface and
basement flooding in response to relatively infrequent rainfall events. In the case of the Eastern
Beaches, in June and July 2008, the area experienced a series of storm events in which
basements in many residential homes were flooded and streets in low lying areas were
inundated with floodwater. For this study area, the City received close to 300 basement flooding
complaints.

In 2006, the City of Toronto Works Committee approved a work plan to develop flood mitigation
plans for 31 chronic basement flooding areas throughout the City. These areas experienced
severe basement flooding during the large rainfall events which occurred on August 19, 2005
and May 12, 2000. Since the Eastern Beaches area was mainly flooded in 2008, this study area
was added later to the 31 chronic basement flooding areas previously identified in the council
approved work plan. Hence, the Eastern Beaches area under investigation as part of this
undertaking is referenced as “Basement Flooding Area 32”.

ES-1  Description of Study Area

The Eastern Beaches study area is approximately bounded by the Don River to the west,
Victoria Park to the east, south of Milverton Boulevard to the north and the Lakeshore Blvd
East/Lake Ontario shoreline to the south. The total area, as shown in Figure 2.1, is
approximately 2,340 ha.

The study area is serviced mainly by combined sewers, with separate storm and sanitary sewer
systems in a few pocket areas. Most of the areas have road storm sewers, collecting surface
storm flows through catchbasins while building flows including connected roof downspouts are
still draining to the combined sewer. There are still some streets where road sewer separation
has not been implemented and only combined sewers exist, which collects both house flow and
surface storm flow.

Within the area, there are 3,280 storm pipe segments, 392 storm pipes with combined sewer
overflow (CSO) contributions, 673 sanitary pipes and 4,117 combined sewer pipe segments.
The sewer system also includes 64 outfalls (both to Don River and Lake Ontario), 75 control
gates, 200 weirs, 28 orifices, 6 pumping stations and 20 inverted siphons. Five sanitary trunk
sewer interceptors serve the study area, which are: Queen Street East Sanitary Trunk Sewer
(STS), Lake Front Interceptor (LF1), Mid-Toronto Interceptor (MTI), High Level Interceptor (HLI)
and Low Level Interceptor (LLI). All five interceptors ultimately discharge the wastewater to the
Ashbridges Bay Wastewater Treatment Plant. Land use in the study area consists mainly of
high density single and multiple family dwellings, mixed with commercial and office buildings.

ES-1  Scope of Study

The study has been carried out to assess the existing sanitary/combined sewer system as well
as the major and minor stormwater drainage systems to identify the causes, mechanisms and
impacts of basement flooding and to develop comprehensive flooding remediation plans that
best meet the target level of service criteria of the City established in the 2006 work plan. To
achieve this scope, the study included the undertaking of the following tasks:
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The Municipal Class Environment Assessment (EA) project Schedule B activities;

Comprehensive review of background data and available information to confirm existing
field conditions, supplemented as-required with additional field investigations;

Extensive field investigation including field survey to identify roof downspout
disconnections, low lying areas, reverse slope driveways, catchbasin locations and type
in addition to inspection of control structures, silted outfalls, CCTV inspection and fog
testing, as required;

Flow monitoring program to measure flow in combined, sanitary and storm sewers at
several locations;

Identification and prioritization of the causes of basement flooding and surface flooding;

Summary of the mechanisms by which water enters the basements, including interaction
of the storm, combined and groundwater systems;

Confirmation and identification of potential basement flooding and surface flooding;

Summary of the mechanisms by which water enters the basements, including interaction
of the storm, combined and groundwater systems;

Confirmation and identification of potential basement flooding areas in Study Area 32;
Identification of extent of potential surface flooding;

Development of a GIS-based topographical model to help define the major system
surface drainage patterns and identify and quantify low lying or other problematic areas;

Development of stormwater and sanitary/combined system hydrologic and hydraulic
model for Study Area 32 including assessment of the dual drainage system;

Evaluation of various flood remediation measures and development of comprehensive
cost effective flood remediation plans to achieve the targeted level of service for Study
Area 32; and

Provision of feasible conceptual design details of the proposed works recommended in
the preferred alternative.

Conclusions

The following conclusions were drawn from the completion of this study.

The flow monitoring was useful in the calibration/validation of the model for the in-sewer
sanitary/combined and storm sewer conditions but the storm events recorded were not
severe enough to calibrate the model for overland (major system) conditions.

The calibration/validation of the model showed good agreement with recorded flow data
in terms of peak flows and volume of runoff. The calibration model was also successfully
validated using the historic storm event of July 8, 2008.

Ground water table is between 0-5 m below ground surface over much of the study area.
Sewer infrastructure was found therefore to be below the water table in a sizable portion
of the study area. In particular, most sewers within 1500 m of Lake Ontario were found
to be below the ground water table. As a result of the hydrogeological analysis and the
monitoring program, it is possible that groundwater infiltration would have been rapid
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enough in some areas with shallow ground water levels and contributed to basement
flooding.

o Past and present field investigations confirm that the existing outfalls along the Eastern
Beaches are subjected to heavy siltation and partial or complete blockage by sediments.
These sediments enter pipes by different mechanisms and have several sources
including:

o Sediments carried by sewer flows;
o Sediments carried by along shore currents and waves from the open lake; and

o Sediments carried by shoaling waves and wave-generated currents at the
shoreline which vary with wind direction and wave height.

e The beach is in dynamic equilibrium at different time-scales, being re-shaped during
each wave event to achieve a stable slope, with crescents between the hard points
formed by the outfalls. Any proposed control structure or other measures need to
preserve the beach amenity while also improving the performance of the outfalls and
related sewer systems. Existing designs and conventional outfall designs are not
working effectively due to a number of factors. While the need for some outfalls can be
eliminated by re-routing sewer flows, the remaining outfalls must function better.

¢ The causes of flooding which occurred during the July 8, 2008 storm event can be
generally attributed to the following:

o Surcharge of the combined sewer caused by excessive stormwater volume
entering through:

= Perforated manhole covers;

= Regular covers of manholes in low lying areas;

= Connected house roof downspouts; and

= Connected catchbasins in streets with no road storm sewers.

o Back-up from outfalls to the Lake due to high Lake level or accumulation of
sediment in the outflow conduits, resulting in street flooding.

o Back-up from the interceptors due to high water level at the pumping station wet
well at the Ashbridges Bay treatment plant.

o High water level at the Kenilworth tank resulting in closure of the upstream flap
gates to the contributing sewers to the tank.

o Reverse sloped driveways due to surface flooding problems.

o Surcharge of the storm sewer system, which may result in increasing the flow to
the combined sewer system through potential interconnections between the two
systems.

o High ground water table, within basement elevation.
o Accumulation of surface runoff in low-lying areas.

o High overland flow depth above street right-of-way elevation.
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o Sewer flows exceeding the design capacity of the sewer systems.

o Undersized storm sewers or undersized catchbasins resulting in high overland
flow.

o Blocked/broken combined/sanitary sewers and manholes.
o Blocked catchbasins.

The majority of the basement flooding has been caused by the combined sewer system
with less flooding arising from the storm sewers.

Source control measures alone were found not to significantly reduce basement
flooding. Therefore, preferred remedial measures consist of a combination of source
control measures and remedial measures applicable to the sewer systems.

With the implementation of the preferred remedial measures and under the considered
level of service, the combined/sanitary sewer system will not be surcharged. Storm
sewer surcharge will occur for areas where it is not feasible to maintain the maximum
HGL at no surcharge level and overland flow depth will be maintained within the street
pavement.

Reported basement flooding in scattered homes are not caused by the combined or the
storm drainage system but rather by local condition at the lot level. Flooding may be a
result of poor lot grading, cracked basement walls, entry of storm water through
windows/doors, blocked or broken house drains, cross connection between the sanitary
and storm drains, improper installation or operation of the back flow preventer valve, etc.
Homeowners should disconnect roof downspouts where feasible and employ applicable
measures supported by the Basement Flooding Protection Subsidy Program.

The Schedule ‘B’ Class EA process has been fulfilled through the two Public Information
Centres, agency consultation and the submission of this project file document.

Recommendations

owing recommendations are made with respect to this study:

City to proceed with short term interim remedial measures. These measures could be
implemented without requiring additional investigation or detailed design and
specification/tendering procedures. These measures will provide interim improvements
to the combined and storm drainage systems resulting in reduction of the risk of
basement and surface flooding. Details related the interim remedial measures are
provided in Appendix D, and consist of:

o Local remedial measures at Minto Street, Kingswood Road, Lee Avenue,
Waverley Road, Woodbine Avenue, Kerr Road/Highfield Road, and Leslie Street.

o Sediment removal from the five active storm outfalls and the ten outfalls with flat
upstream sewers inspected during the course of the study.

o Maintenance and repair of sewers identified in the 2009 and 2010 CCTV
inspection.

o Replacement of porous manhole covers on the combined sewer system with
solid covers.

GENIVAR
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o Sealing of combined/sanitary manhole covers in low lying areas.

¢ Additional inflow/infiltration study is recommended particularly in the areas with high
ground water levels where sewers intersect the ground water table to determine
locations where ground water seepage could be a factor to sewer surcharge and
basement flooding.

¢ Reconfiguring the outfall structures for the five active outfalls to the lake, namely, Lee
Avenue, MacLean Avenue, Waverley Road, Kenilworth Avenue and Nursewood Road
outfalls. It is, however, recommended to start with the Kenilworth Outfall Structure, as a
pilot project and implement the following:

o Advance the GENIVAR’s conceptual design for a self-silting and scour control
outfall structure as presented in T.M. #8, Attachment 5, to preliminary design;

o Refine the design using 3D computer model and/or laboratory scale model;

o This shall be accompanied by a joint probability analysis for Lake Ontario water
levels and rainfall-runoff storm events. Also more detailed current measurements
and numerical analysis should be considered to understand and quantify the
near-shore sediment transport characteristics due to currents and or waves.

o After monitoring the re-configured structure at Kenilworth Avenue outfall for 1-2
years, implementation of re-configuring the other outfall structures should
proceed.

e City to continue promoting the Basement Flooding Protection Subsidy Program.
Implementation of the measures included in this program will provide protection to most
houses and will enhance the performance and level of protection provided by the
remedial measures in the preferred alternative.

e City to proceed to detailed design and construction of preferred long term remediation
measures, total estimated cost of $38.7 million, excluding applicable taxes. They
include: upgrading the capacity of the combined and storm sewer systems, separation of
the combined sewer system into storm and sanitary sewers at select streets, installation
of additional catchbasins at locations with excessive surface ponding, reconfiguration of
storm sewer outfalls to reduce sediment blockage, and construction of underground
relief sewers at certain locations. This work should be conducted in accordance with
available funding from the capital budget and sequencing with other basement flooding
protection projects.
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il Introduction

The City of Toronto has embarked on this project to investigate basement flooding in the
Eastern Beaches as one of its next steps in a program to provide a comprehensive solution to
basement flooding across the City. Periodically, the City has experienced both surface and
basement flooding in response to relatively infrequent rainfall events. in the case of the Eastern
Beaches, in June and July 2008, the area experienced a series of storm events in which
basements in many residential homes were flooded and streets in low lying areas were
inundated with floodwater. For this study area, the City received close to 300 basement flooding
complaints.

In 2006, the City of Toronto Works Committee approved a work plan to develop flood mitigation
plans for 31 chronic basement flooding areas throughout the City. These areas experienced
severe basement flooding during the large rainfall events which occurred on August 19, 2005
and previously during other storm events which occurred on July 26, 2002, May 12, 2000 and
August 26, 1986. Since the Eastern Beaches area was mainly flooded in 2008, this study area
was added later to the 31 chronic basement flooding areas previously identified in the council
approved work plan. Hence, the Eastern Beaches area under investigation as part of this
undertaking is referenced as “Basement Flooding Area #32".

Historically, the former cities making up Metropolitan Toronto adopted a variety of measures to
address basement flooding issues. These measures were only partially successful as they failed
to address the impact of surface drainage entering the sanitary system through various
avenues.

Accordingly, following the 2006 Council approved Work Plan, the City has adopted a new
approach providing comprehensive basement flooding relief through an integrated strategy. The
new strategy brings together reduction of surface flooding and storm sewer surcharge with a
range of solutions for the sanitary/combined system.

The key elements of the new strategy include:

¢ Integrated modelling using the full capabilities of the InfoWorks CS model for linked
analysis of surface stormwater flow, groundwater and resulting pipe flow in storm and
sanitary sewers;

e Application of sophisticated visualization tools to aid in understanding the relationships
of topography and surface features to flooding location and depth; and

e Detailed evaluation and monitoring of the study area to establish the sources of I/l and
the nature of storm-sanitary linkages and to provide calibration data for the InfoWorks
CS model.

This study has the main objective of assessing the existing sanitary/combined sewer and
stormwater drainage systems to identify the causes, mechanisms and impacts of basement
flooding and to develop comprehensive flooding remediation plans that best meet the target
level of service criteria of the City.

The study has been undertaken according to the Municipal Class Environmental Assessment,
Schedule B as described in Section 3.
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2. Study Overview

2.1 Description of Study Area

The Eastern Beaches study area is approximately bounded by the Don River to the west,
Victoria Park to the east, south of Milverton Boulevard to the north and the Lakeshore Bivd
East/Lake Ontario shoreline to the south. The total area, as shown in Figure 2.1, is
approximately 2,340 ha.

The study area is serviced mainly by combined sewers, with separate storm and sanitary sewer
systems in a few pocket areas. Most of the areas have road storm sewers, collecting surface
storm flows through catchbasins while building flows including connected roof downspouts are
still draining to the combined sewer. There are still some streets where road sewer separation
has not been implemented and only combined sewers exist, which collects house flow and
surface storm flow.

Within the area, there are 3,280 storm pipe segments, 392 storm pipes with combined sewer
overflows (CSO) contributions, 673 sanitary pipes and 4,117 combined sewer pipe segments.
The sewer system also includes 64 outfalls (both to Don River and Lake Ontario), 75 gates, 200
weirs, 28 orifices, 6 pumping stations and 20 inverted siphons. Six sanitary trunk sewer
interceptors are present in the study area, which are: Queen Street East Sanitary Trunk Sewer
(STS), Lake Front Interceptor (LFI), Mid-Toronto Interceptor (MTI), High Level Interceptor (HLI)
and Low Level Interceptor (LLI). The Coxwell Sanitary Trunk Sewer flows through the study
area, but its catchment area is located outside the study area. All six interceptors ultimately
discharge the wastewater to the Ashbridges Bay Wastewater Treatment Plant. Land use in the
study area consists mainly of high density single and multiple family dwellings, mixed with
commercial and office buildings.

There are two existing storage facilities, the Maclean Avenue Tank and the Kenilworth Avenue
Tank, and one proposed storage facility, the Eastern Beaches Phase Ill Water Quality culvert
controlling all outfalls to the beaches area east of the Maclean Avenue Tank. There are also six
storage facilities under construction, controlling the outfalls to the Coatsworth Cut. All of the
above facilities are designed to improve water quality to the Lake Front, in accordance with
MOE guidelines.

2.2 Scope of Study

The study has been carried out to assess the existing sanitary/combined sewer system as well
as the major and minor stormwater drainage systems to identify the causes, mechanisms and
impacts of basement flooding and to develop comprehensive flooding remediation plans that
best meet the target level of service criteria of the City. To achieve this scope, the study
included the undertaking of the following tasks:

e The Municipal Class Environment Assessment (EA) project Schedule B activities;

+ Comprehensive review of background data and available information to confirm existing
field conditions, supplemented as-required with additional field investigations;

e Extensive field investigation including field survey to identify roof downspout
disconnections, low lying areas, reverse slope driveways, catchbasin locations and type
in addition to inspection of control structures, silted outfalls, CCTV inspection and fog
testing, as required;
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* Flow monitoring program to measure flow in combined, sanitary and storm sewers at
several locations;

¢ Identification and prioritization of the causes of basement flooding and surface flooding;

« Summary of the mechanisms by which water enters the basements, including interaction
of the storm, combined and groundwater systems;

« Confirmation and identification of potential basement flooding and surface flooding;

« Summary of the mechanisms by which water enters the basements, including interaction
of the storm, combined and groundwater systems;

» Confirmation and identification of potential basement flooding areas in Study Area 32;
« Identification of extent of potential surface flooding;

» Development of a GIS-based topographical model to help define the major system
surface drainage patterns and identify and quantify low lying or other problematic areas;

» Development of stormwater and sanitary/combined system hydrologic and hydraulic
model for Study Area 32 including assessment of the dual drainage system;

o Evaluation of various flood remediation measures and development of comprehensive
cost effective flood remediation plans to achieve the targeted level of service for Study
Area 32; and

» Provision of feasible conceptual design details of the proposed works recommended in
the preferred alternative.

2.3 Problem ldentification

Historically, basement and surface flooding in the Eastern Beaches study area have been
reported during the June and July 2008 heavy rainfall events. The heaviest rainfall events
occurred on July 8, 2008, during which the total rainfall depth was over 40 mm and over 200
basement flooding incidents were reported. In addition, streets in low lying areas were
inundated with flood water. Other events that occurred on June 23, July 19 and July 22, 2008
also resulted in over an additional 50 basement flooding reports. The majority of the flooding
reports were along Queen Street, Eastern Avenue, Pape Avenue, Logan Avenue, Carlaw
Avenue and Minto Street. Severe street flooding also occurred on Kerr Road, Kippendavie
Avenue, Kew Beach Avenue, and Lakeshore Boulevard west to Woodbine Avenue.

Figure 2.2 shows the location of the reported basement flooding during the July 2008 storm.
Basement floodings reported during the previous August 19, 2005 storm event, which caused
severe flooding throughout the City, are also shown in Figure 2.2 for comparison. A review of
this figure shows that the August 19, 2005 storm event caused a few scattered basement
flooding incidents within the Eastern Beaches area, and hence the reason this area was not
considered originally within the 31 chronic basement flooding areas.

Basement flooding records indicate reported evidence of basement flooding mainly include:
o  Water backed up from floor drains;
¢ Overloaded sanitary/combined sewers and storm sewers;

» Potential overloading of the main interceptors to the Ashbridges Bay Treatment Plant;
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¢ Leakage through cracks in basement walls;
¢ Flood water from windows and/or doors; and
¢ Heaved basement floors.

In addition, previous investigations in other areas indicate some possible causes of the flooding
can be attributed to:

e Surcharge of sanitary/combined sewers caused by excessive infiltration/inflow (I/1); and
surface storm water entering the sewer;

e Surcharge of storm sewers;
e Surface flooding; and

* Blockage in sewers and street catchbasins.
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3. The Environmental Assessment Process

3.1 The Environmental Assessment

This study is being conducted in accordance with the requirements of the Municipal Class
Environmental Assessment (EA) process. The Class EA planning process allows for the
integration of sound engineering judgement, prudent fong-term planning, and protection of all
aspects of the environment (natural, social, economic and cultural). This includes consultation
with the public and affected agencies to obtain comments and input, ensure regulatory
compliance, and ultimately achieve acceptance of the preferred alternative.

The Class EA process was developed as a method of planning municipal infrastructure projects
(including water and wastewater projects), which display the following common characteristics:

¢ Recurring;

e Usually similar in nature;

o Generally limited in scale;

e Have a predictable range of environmental effects; and
¢ Responsive to mitigating measures.

The requirements for undertaking a Class EA are described in the document Municipal Class
Environmental Assessment, June 2000, Municipal Engineers Association (MEA) as amended in
2007. A Class EA applies to a group of projects that are permitted under the Environmental
Assessment Act as long as they follow the approved planning process. The specific
requirements depend on the type and complexity of the project as well as the significance of
potential environmental impacts. The following three types of projects are identified:

s Schedule ‘A’ Projects are limited in scale and have minimal adverse environmental
impacts. This type of project is pre-approved and may proceed to construction without
further following the Class EA process.

e Schedule B’ Projects have the potential for some adverse environmental impacts and
are approved provided they are “screened” by the public and government review
agencies. This type of project requires the completion of Phases 1 and 2 of the planning
process.

o Schedule 'C’ Projects are more complex and have the potential for significant
environmental impacts. These projects generally include the construction of new
facilities and major expansion to existing facilities. This type of project requires the
completion of Phases 1, 2 and 3 of the Class EA process and the preparation of an
Environmental Study Report (ESR) in Phase 4.

Throughout the EA planning process, agreements made or commitments given by the
proponent to affected agencies or the public must be followed through and implemented. If an
affected agency or the public has a concern that cannot be resolved by discussion and
negotiation with the proponent, they can make a request to the Ministry of the Environment for
a proponent to comply with Part Il of the EA Act Through issuance of a Part Il Order, Schedule
‘B’ and Schedule ‘C’ projects may be elevated to an individual EA, requiring the proponent to
comply with Part Il of the EA Act. Schedule ‘B’ projects could also be elevated to a Schedule ‘C’.
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The residents in Study Area 32 have experienced basement flooding during wet weather
conditions. This project assesses the existing major and minor stormwater systems as well as
the sanitary/combined sewer system to identify the causes, mechanisms and impacts of
basement flooding and to develop comprehensive flooding remediation plans that best meet the
target level of the service criteria of the City. It is anticipated that all of the sewer system
remediation work will be constructed within existing road allowances. Accordingly, it has been
determined that this project will follow the Schedule ‘B’ process.

As a Schedule ‘B’ project, the following two phases of the Class EA process are required as
shown in Figure 3.1.

« Phase 1: Identifying the problem or need for the project; and

e Phase 2: A thorough evaluation of the planning options or alternative solutions to the
problem.

The Schedule ‘B’ Class EA concludes with the Notice of Completion and filing of the Class EA
Project File for a minimum 30-day public review period.

The focus of Phase 2 of the EA Process is to develop and evaluate alternative flood remedial
measures within the defined study area. Phase 2 work involved.

* Preparation of an Environmental Inventory;

e Development of Study Alternatives;

e Sizing of Alternatives;

e Establishment of Evaluation Criteria and Scoring System;
e Evaluation of Alternatives;

e Public Consultation; and

» Selection of the Preferred Solutions.

These steps are documented in the following sections of this Project File. This report documents
Phase 1 and 2 of the Class EA study to fulfill the requirements for this Class EA Schedule ‘B’
project. The Project File will be available for the mandatory 30-day public review by the public
and agencies.

3.2 Public Consultation

A comprehensive public consultation program was conducted for the study with the following
components:

¢ Mailing Lists — A mailing list was created for the study. It included all review agency
contacts as well as local interest groups and ratepayer associations residing within the
study area. In addition, all members of the public who requested to be added via
telephone, email or comment sheet were included. All persons on the mailing list were
sent notices prior to each of the public open house events.

* Public Open Houses — Two open house events were held throughout the course of the
study with each event held at two separate venues within the study area. They consisted
of a drop-in centre with display panels and provided an opportunity for the public to
speak with City staff. Handouts consisting of key display panels along with comment
forms were made available.
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* Newspaper Advertisements — Newspaper advertisements were placed in the Beach
Mirror and East York Mirror newspapers to announce the commencement of the Class
EA Study and prior to each open house event. The first round of advertisements was
issued for the Notice of Study Commencement on November 20 and November 27,
2009. A second notice was issued for two consecutive issues in late September 2010 in
advance of the first Open House, followed by advertisements for two consecutive issues
in June 2011 announcing the second Open House. The advertisements invited the
public to attend the event and identified ways to obtain more information.

o Direct Mail — Approximately two weeks prior to each point of public contact, flyers were
mailed to area residents and businesses within the study boundaries using Canada
Post. Notification letters were also mailed to local ratepayer groups and external
agencies.

* Project Website — At the onset of the study, a website was launched by the City to
provide the public with additional means of obtaining information about the project. The
project website was advertised in the Notice of Study Commencement and in the Public
Open House notices. The website was updated throughout the study with materials from
the  Open Houses. The  website address for the study s

http://www.toronto.ca/involved/projects/basement floodings/sa 32.htm.

Copies of all public consultation related materials and correspondence can be found in
Appendix A.

3.2.1 Public Notification

A Notice of Study Commencement was advertised in the November 20 and November 27, 2009
editions of newspaper. The notice was mailed to all residents and business owners within the
boundaries of the study area loosely bounded by Don River (W), Danforth Avenue (N), Victoria
Park Avenue (E) and Lakeshore Blvd (S). Flyers were also distributed to the local Business
Improvement Associations and Ratepayer Associations within the affected Wards. The notice
introduced the study, explained the objectives and the Municipal Class EA process and
identified means of providing input.

In late September 2010, a public notice, advertising the first Public Open House was again
distributed door-to-door via Canada Post to all homeowners and businesses within the study
area. The local ratepayer associations were once again notified as well as those individuals who
had requested to be added to the study mailing list. Advertisements for the event appeared in
September 2009 in the Beach Mirror and East York Mirror newspapers.

In late June 2011, a third public notice was created and mailed to all residents, businesses and
local interest groups both in the study area and those on the project mailing list. The notice
explained details of the second Public Open House and announced that recommendations for
the neighbourhood were to be presented. Advertisements for the second Public Open House
appeared in the June 2011 editions of the Beach Mirror and East York Mirror newspapers.

3.2.2 Public Open House #1

Public Open House #1 was held on September 29, 2010 from 7:00 p.m. to 9:00 p.m. at Jimmie
Simpson Community Centre at 870 Queen Street East and on September 30, 2010 from 7:00
p.m. to 9:00 p.m. at Mennonite New Life Centre of Toronto at 1774 Queen Street East. The
purpose of the meeting was to:

» Introduce and provide background information on the study;
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o Explain the Municipal Class Environmental Assessment Process;
¢ Present the causes of basement and surface flooding;

* Identify the potential solutions; and

e Outline the next steps in the study.

The format of the meeting included a public information centre with display panels. City staff and
consultants were available to speak one-on-one with the public and answer questions. A
presentation was also played on a continuous loop throughout the course of the evening. The
presentation entitled, “Home Drainage & Causes of Basement Flooding”, was used to help
educate the public on how homes are connected to the City's sewer system and an explanation
of what are the typical causes of basement flooding.

Staff was also on hand to speak about the city programs available to homeowners to help lower
their risk of basement flooding. Staff provided information and details on both the Basement
Flooding Protection Subsidy Program and Blocked Sewer Connections Program.

A comment sheet requesting input on the study was provided to participants along with a
postage paid envelope. Participants were asked to submit their comments to the City within a
two-week period following the Open House. 49 members of the public signed in at the meeting.
Eleven (11) comment sheets were returned.

The following material was made available to the public as handouts:
e Basement Flooding Backgrounder;
e Frequently Asked Questions Sheet;
e Basement Flooding Protection Subsidy Program Brochure;
e Glossary of Terms;
e Quick Tips to Homeowners to help prevent flooding; and
e Comment sheet and postage-paid envelope.

3.2.3 Public Open House #2

The second Public Open House was held on June 13, 2011 from 6:30 to 8:30 p.m. at Jimmie
Simpson Community Centre at 870 Queen Street East and on June 6, 2011 from 6:30 p.m. to
8:30 p.m. at Mennonite New Life Centre of Toronto at 1774 Queen Street East. The purpose of
the meeting was to:

» Present the results of the evaluation of alternatives;
¢ Present the recommended solutions within Study Area 32; and
¢ Qutline the next steps and timelines of the study process.

The format of the meeting was a public information centre with display panels. Similar to the
previous open house, a presentation titled “Understanding Drainage and Proposed Remediation
Measures” was played on a continuous loop. The presentation provided examples and
explanations on a wide range of possible alternatives and information on how each would
potentially impact residents.

The following material was made available to the public as handouts:
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* Basement Flooding Protection Subsidy Program Brochure;
» Basement Flooding Fact Sheet;

¢ Frequently Asked Questions Sheet;

» Glossary of Terms;

¢ Grease Fact Sheet;

¢ Around the house water care tips brochure; and

« Comment sheet and postage-paid envelope.

Similar to the first Public Open House, staff from Toronto Water, Business Operations
Management were in attendance to provide information and details on the City’s Basement
Flooding Protection Subsidy Program.

All information, including the display boards were posted on the project website. The comment
sheet, which was provided to attendees, requested input on the recommended solution(s),
whether there were any additional options the study team had not considered and any potential
impacts the proposed alternatives may have on the community. Comments were requested
within a two week period following the event. Eighty five (85) members of the public signed in at
the two meetings. Fifteen (15) comment sheets were submitted to the City.

3.24 Councillor Briefings

The study area covers four City Wards; namely, Ward 30 (Councillor Paula Fletcher, Toronto-
Danforth) and Ward 32 (Councillor Mary-Margaret McMahon, Beaches-East York) and portions
of Ward 29 (Councillor Mary Fragedakis, Toronto Danforth), and Ward 31 (Councillor Janet
Davis, Beaches East York). The Councillors for each Ward were notified of the study and their
offices invited to attend each of the Public Open House events. Both Councillors were offered
briefings prior to the second Public Open House, Staff from Toronto Water met with Councillor
Paula Fletcher (Ward 30) on June 7, 2011 and with Councillor Mary-Margaret McMahon (Ward
32) on June 10, 2011 to outline the recommendations for their Wards.

3.25 Website

All background information related to the study, meeting material, project updates and staff
contact information were posted on the project website at:

http://www.toronto.ca/involved/projects/basement floodings/sa 32.htm. The website was
regularly updated as the study progressed.

3.3 Agency Consultation

The Notice of the Study Commencement was distributed in November 2009 to all relevant
government agencies to inform them of the nature and scope of the project. In addition to the
notice, a Fax Back form was also distributed to these groups requesting any input/feedback they
may have that was of relevance to this study.

Notices were also sent in September 2009 and June 2011 inviting these groups to attend the
Public Open Houses.

Response letters were received from the Ministry of the Environment, November 25, 2009.

Copies of all agency correspondence can be found in Appendix B.
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3.4

First Nations Consultation

Letters were also issued to the following aboriginal contacts to notify them of the project upon its
initiation:

3.5

Indian and North Affairs Canada;
Ontario Secretariat for Aboriginal Affairs;
Mississauga'’s of the New Credit First Nation; and

Notices were also sent in September 2009 and June 2011 inviting these groups to
attend the Public Information Centres.

Notice of Completion

The filing of this Project File and the issuance of the Notice of Completion fulfill the requirements
for Schedule ‘B’ projects under the Class EA process. Subject to comments received and the
receipt of the necessary approvals, the City of Toronto intends to continue with the detailed
design and construction of the flood remediation measures to alleviate basement and surface
flooding in Study Area 32.

GENIVAR 3-6



NOILVINIWIIdWI

18 ¢ v vueg woGH 1IN0 H2AVY

TNOUAO

FINGIHIG JO IN0HT RO S1N0d NOISIIIO

(Lonrymunyy v LES w5}
SINIO] 1DVINDD TNISAd ABOIVONYN

SINIAD 110VEONS STUVIIONI o -
SINIAT ANOIVONVA STIVDIONI
SINAN 1SS0 SUVOIONT e - -
1 T0Vd
SNOLLIGNOO NOQNVEY 80 NOS3IQ
SYILGINIW NOUVIGIW NOLDIa Q3yyI438d
LNOHUM oL S.HIALSININ M3IIATY OL
HOHRIM [eELTFEFL] YISV NOUYLIVISNOD
Q3IN3Q LETE ] a33V0Ud A1Nd
RVELI ) GINVED A uvon 3305
)
1 - ) o []
e =~g
;7 rsIvunmgeom Ty
W NOWMAINTVWNOI
- ”
1
]
A
. YIOHONY 18T0OFH 0L
NOLIYIIUON 40 S A¥0 OF
d NIHLM YILSININ 1SN0 3 Y
Ol ALINRLYOdGD €
A 4

—

SININLINNOY

ﬂdﬁ%ﬁ!ﬁ“ﬁ HONVYE vI- 308 O4
¥O3 HOLINOW t | NOUIT ANOD 403IDILON
JMANd ONv

NOIYY340

GNY NOUDNYLSNOD

01 Q3300¥d

SINIRND0C HIAANIL

ANY SONWVYHNO

LOVELNGD 3437IR0D |

=

EIDNIDV MIIATHTOL

] mou3nanco o 30N

au003Y AN
NO 030vd
{483} 14043 ADNIS

1dS3) 1M043M AQNIS <

TVANINNCYIANT
ETE MY A

] NOIS30 O3uk343¥d 40
] NOUYIrIVNIY >¢¢_Z=ﬂ._wu_

y IMNAIHOS 40
L DIOHY 7 TONYIIINNS i

- m wme

v3

- = 3> 4 -naiiom -
N =
-———-

—13 3moaosl ¢

S ——

- s oy,

3> 8 amoauos - ¢

| IQSPRY R

NOIS30 30NIWWOOIY
ASILNIOI SNDIS20

ALINNLEOd SO

L > ---

103roud
NOQNVEY 30

BAIYNYILY JAVNYAT ,

SUNS VAN ONUVDILIW
Y INSHNCHWNS NO
SNOIS0 INIYNNINY

3

HUM G330
QIALNWID
¥IGHO

(G3300Hd AVIN

40 LJwdM AJILN3O! ¢

ANFANOCYUIANS

JNONOGI ONY
WIS WUIYN 30
AMOINTANI W10 2

ECCEEELTRC T ]
S1430N0O NOIS30
FAUVNEIOY AGUNID!

- n3080
ON dl

[
[
'
'
]
[
'
'
'
1
'
1
'
1
'
. v WRAIAGNI
{
t
‘
'
1
'
'
[
'
[
[
¢
¢

L

- - -—
1 *
O30S AV
Q3N0OYddY

150d3Y AQNLS

TiNIWNOEIANT Mttt

NOILAICS QIYYIITUD
Y04 SIJIDINOD
NOISIQ JALLYNYILTY

-

1........0...

y7 SsppD Ipd131uny it Jo | 140 YN uououniitod w ppaa 3q 01 51 14y Moyl suy

SSAD0Ud NDISHA ANV ONINNVId VA SSVTIO TVAIDINNIA

NOLIN0S
03My343d 13735

[SNOINIOS Q30NINMDDIB m
AJILNDGT SNOLLNWS
AALYNYILTY JUVNTVAS ,

=
|

&

I.|.|..~ e

[saumnsvaw onivoim av
INGWNOHIANT 341 NO

_ SNOUNYS NIVNNINY
40 10w AJUNIDI ©

h

- -

7 LT vusaesess)

Avanonos e = =

| AN £ HOVOUAAY NYd ¥21SWY 40
Qhuwuozw d._wom /R_b.m«u_._&« A /
TYHLYN AHOLNIANI N e me”

[t XKON3dd ¥ }
3MN03HOS 103138

ALINNLMOASdO ¥O

| —

SNOILNTOS
JAILYNEILTV

JLON

72Oud OL SNOLNT0S |
IAUTNGILY AJUNITT |

ALINNLOSHO MO WI TBOUS
MIAZY OLNOIVLINSNOD

ALINMVLNDEHOBO
378084 AJUNST!

f = ALINNLHOJAHO
HO w3189048d

I't TANDIA

R < L e T



Eastern Beaches Basement Flooding Investigation (Area 32}
Final Project File

4. Existing Conditions

4.1 Site Conditions

The study area is bounded by the Don River to the west, Victoria Park Avenue to the east,
Milverton Boulevard to the north and the Lake Shore Blvd. East/Lake Ontario shoreline to the
south. The total area is approximately 2,340 ha. Land use consists mainly of single and multiple
family dwellings, mixed with commercial, institutional and office buildings.

The study area drains towards the south, to the shoreline of Lake Ontario, except for a small
area which drains to the Don River on the west side. Some low lying areas exist which do not
provide positive drainage and resulting in accumulation of surface storm flow. Ground surface
elevation range from over 120 m in the north to 75 m in the south along the shoreline.
Groundwater flow direction is regionally towards the south, across most of the area, while flow
along the western edge is towards Don River. The ground water depth is generally less than 5
m (between 0 and 5 m) below ground surface across most of the area, particularly in the south
and central areas.

4.2 Sanitary/Combined Sewer and Storm Drainage Systems

The study area is serviced mainly by combined sewers, with separate storm and sanitary sewer
systems in a few pocket areas. Most of the areas have road storm sewers, collecting surface
storm flows through catchbasins while building flows including connected roof downspouts and
foundation drains are still draining to the combined sewer. There are still some streets where
road sewer separation has not been implemented and only combined sewer exists, which
collects house flow and surface storm flow. Six sanitary trunk sewer interceptors are present in
the study area, which are: Queen Street East Sanitary Trunk Sewer (STS), Lake Front
Interceptor (LFI), Mid-Toronto Interceptor (MTI), High Level Interceptor (HLI) and Low Level
Interceptor (LLI). The Coxwell Sanitary Sewer flows through the study area, but its catchment
area is located outside the study area. Both the Queen Street East STS and the LFI drain only
areas within the study area, while the MTI, HLI and LLI drain, in addition to parts of the study
area, the entire Toronto District West of the Don River. The study area is also drained by 64
outfalls, both to the Don River and Lake Ontario. Some outfalls discharge only stormwater, while
others receive CSO from the combined sewer system. The characteristics of the
sanitary/combined sewer system, the storm sewer system and the overland flow system are
explained in Section 6.

4.3 Socio-Economic Environment
4.3.1 Land Use Classification

The predominant land use in the study area is residential representing approximately 65.1% of
the service area, which consists of 56.4% single family and 8.7% multilevel family residential
developments. Approximately 23.4% of the service area is made up of industrial, commercial
and institutional lands (IC!). An area of approximately 2.9% is classified as unknown land use
which includes the vacant lands and the new developments in the study area. The remainder of
the area is open space including the roadway and parks area.

Figure 4.1 presents the land use classification for Area 32. Table 4.1 presents a summary of the
land use classification. The land use has been processed based on the sanitary/combined
service boundary defined for the study area. Population information based on 2001 census data
is also provided in Table 4.1. The total contributing population in the study area is 121,750.
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Table 4.1 Land Use Classification and Population

760.1 56.4% 95,640

S Single Family
Residential - =
Multi Level Families 117.2 8.7% 25,709
industrial/ Industrial 107.0 7.9% 13
Commercial/ Commercial 66.9 5.0% 336
Institutional Institutional 142.3 10.5% 52
Open Area Open Area 116.0 8.6% 0
Laqd_ Use to be Vacant lands, new developments, 39.3 2.9% 0
Verified etc.
Total 1,349 100% 121,750

432 Lake Shoreline and Beaches

The study area is bounded in the south by Lake Shore and the Eastern Beaches area. The
Beaches area, consisting of Woodbine Beach, Beaches Park Beach, Kew Beach and Balmy
Beach, are quite popular bathing beaches. The boardwalk bisects the Beaches area from west
to east, and most of the area north of the boardwalk consists of a grassed park area with shade
trees. A sand beach area lies south of the boardwalk. Erosion has been an on-going problem
along the beach front resulting in a gradual loss of beach area. The Lake bottom in the study
area is sandy and is considered to be a harsh environment for fish habitat. There are no
significant natural features in the area.

4.4 Physical and Natural Environment
4.4.1 Topography, Physiology and Geology

The site is located in the Iroquois Sand Plain physiographic region (Chapman and Putnam,
1984). The Lake Iroquois Sand Plain marks the former existence of glacial Lake {roquois. The
lake plain consists of sandy lacustrine deposits. Clay deposits were observed in the Don Valley
and some ravines (Chapman and Putnam, 1984). Glacial Lake Iroquois formed barrier beaches
of different sizes across the Don River. Having been a source of sand and gravel in the past, the
deposits have since been used for development. The beach gravel was excavated for
construction, the sand plains were used as a housing site, and the flat lake plain containing
shallow bedrock were used for industrial areas (Chapman and Putnam, 1984).

Topography across the site generally slopes downward from north to south as shown in Figure
4.2. The ground surface elevation ranges from approximately 110 m above sea level (masl) to
140 masl along Danforth Avenue to approximately 75 masl to 90 masl along Lakeshore
Boulevard East. Several gullies of former watercourses are present within the site, indicating
past drainage patterns.

The surficial geology of the site consists mainly of foreshore-basinal sands and silts deposited
as part of the Don River delta. Coarser grained sands associated with litorral foreshore deposits
(Baymouth Bar) cross the northeastern portion of the study area. Remnant undifferentiated
older till and stratified sediment consisting of sandy till is present across the center of Area 32.
To the west, the Don River Valley contains modern alluvial deposits, which consist of sand, silt,
clay, gravel and organic remains (i.e. peat). Shale bedrock was encountered at elevation 50
masl to 75 masl. More details on the surficial and overburden geology of the study area is
provided in Technical Memorandum (T.M.) #3, Attachment 1.
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442 Hydrogeology and Groundwater Levels

Three primary overburden aquifer systems are identified in the area as the Upper, Middle, and
Lower Aquifers (Howard et al., 1997; Eyles et al., 1996). Aquifers are developed in relatively
coarse-grained outwash and lacustrine deposits and are confined by aquitards of fine-grained till
deposits. Groundwater flow is generally from north to south in the Upper Aquifer and northwest
to southeast in the deeper aquifers. Oak Ridges Moraine acts as the major recharge zone as
well as forms the groundwater divide in the area, separating the Lake Ontario and Lake Simcoe
basins (Howard et al., 1997). Flow in the Middle and Lower Aquifers are influenced by the
discharge areas on the Scarborough Bluffs and in the major river valleys, Rouge River, Little
Rouge Creek, and Highland Creek to the north.

Groundwater recharge values for the Lake sands in the urban study area were estimated to be
108 mm/yr. For the sandy till areas in within the study area, recharge was estimated at 54
mm/yr. Based on these values it is likely that the majority of precipitation in the study area is lost
as runoff or evapotranspiration.

Groundwater levels across the study area were interpolated from the City of Toronto Borehole
Database. Groundwater elevations range from over 120 masl in the northeast to 70 masl near
the lakeshore and the Don River Valley. The groundwater flow direction is towards Lake Ontario
across most of the area, while flow along the western edge is towards Don River.

Similarly, the depth to groundwater below ground surface (bgs) was interpolated based on City
of Toronto borehole data. The groundwater depth is generally less than 5 mbgs across most of
the area, particularly in the south and central areas. This coincides with the occurrence of
majority of the basement flooding events. An area North of Kingston Road, between Woodbine
Avenue and Victoria Park Avenue (Upper Beaches) contains deeper groundwater levels
between 5 to 10 mbgs. At the south end of the Don River groundwater depth ranges from 0 to 5
mbgs. North of Gerrard Street East, the depth to groundwater increases to depths of up to 20
mbgs. Similarly, there are four locations in the southwest and central area of the site where
groundwater depth also lies within this range. However, the majority of the basement flooding
events corresponds to a groundwater table reading of less than 5 mbgs.

The sanitary sewer and storm sewer system maps were compared to the location of the
groundwater table to provide an overall trend on the storm and wastewater flows. The
comparison shows that the infrastructure is below the water table over a significant portion of
the study area, particularly where the groundwater level was less than 5 mbgs. This area
coincides with majority of the basement flooding events. In areas where the sewer infrastructure
is above the groundwater table, groundwater levels tend to be 5 — 10 mbgs. Generally,
groundwater seepage may be a contributing factor toward basement flooding in areas where the
sewer infrastructure is located below the groundwater table. More details and maps are
provided in T.M. #3, Attachment 1.

443 Vegetation

Most of the streets within the study area are lined with a variety of established trees and
vegetation due to the mature nature of the area. These features assist in providing various
levels of canopies over the area which helps to provide shade and also intercept some of the
rainfall.

The most significant and abundant vegetated area within the sewershed boundary is contained
within the Glen Stewart Ravine which is located on the east side of Glen Manor Road and
extends from approximately Queen Street East to Kingston Road. In May 2008, Schoellen &

GENIVAR 4-3



Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Existing Conditions

Company Inc. prepared a draft report for the City of Toronto entitled, “Glen Stewart Ravine
Management Plan”.

The vegetation information inventoried in the Schoellen report has been used for this section.
The report documents that the Glen Stewart Ravine is situated within the Deciduous Forest
Region and is dominated by Red Oak with Sugar Maple, Beech and White Oak associations.
Many of the trees are estimated to be 100 to 150 years old. A small area of Hemlock Sugar
Maple mixed forest also inhabits the south part of the ravine. The floodplain is variable,
consisting of cultural meadow, small patches of open marsh, cultural woodland and lowland
forest that is comprised of a high percentage of non-native trees. Some parts of the floodplain
are maintained as wetland by seepage. Species in these areas are comprised of forbs, wetland
grass species and ephemeral wildflowers.

According to the report, much of the ravine’s canopy and sub-canopy layers of vegetation are
deemed to be in fairly good condition. However, there are signs that the herbaceous layer is
being threatened by invasive species and some area affected by soil erosion.

444 Natural Heritage and Archaeological Potential

Archaeological assessment background research could be required in some studies to identify if
there are archaeological sites or archaeological potential within the area. The impact, if any, of
any development or landscape alteration on such sites could therefore be determined and
avoided. For the current study, it was considered that there is no need to carry Archaeological
Assessment because of the following:

e The area is well developed and development took place between the year 1880 and the
year 2000.

e All elements of the preferred alternative are located in the street R.O.W. They consist of
either pipe twinning at the same elevation as the existing pipe, pipe replacement with a
larger diameter pipe or shallow pipes used for overland flow conveyance. No proposed
elements are located in open area or parkland not disturbed before.
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5. File and Field Data Collection

5.1 File Data Collection and Review

Two data groups were identified as Group 1 and Group 2. Group 1 data included physical
information about the service areas and sewer systems. Group 2 data consist of historical
information related to development practices, system configuration, topography, hydrogeology,
operation and maintenance and basement flooding reports. A summary of the data collected
and reviewed is given below, and more details are provided in T.M. #5, Attachment 3.

51.1 Group 1 Data

Group 1 data were provided by the City and include the basic physical information about the
area and the sewer systems, as follows:

Land Use Classification

The predominant land use within the study area is residential, with some industrial along Lake
Shore Blvd., commercial along Queen Street, Gerrard Street and Danforth Avenue, and
scattered institutional development with the largest along Lake Shore Blvd., Kingston Road and
Greenwood Avenue. Open areas exist mainly along the Lake Shore, Don River and Glen Manor
Drive. More details about land use classification is given in Section 4.3.1.

Population

Population based on 2001 census data, and 2006 census data were collected. The 2001
census data is associated with each address point, while the 2006 census data is based on
parcels enclosed within polygon boundaries in the study area. The servicing population is used
to calculate the dry weather flow and is determined based on the addresses enclosed within the
contributing area. It was determined that using the actual population at the addresses enclosed
within the sub-catchment area, as given in the 2001 data, would better reflect the contributing
population rather than using the population density within the sub-catchment area as calculated
from the 2006 data to estimate the servicing population. Using the 2001 data is also supported
by the fact that there is insignificant difference between the total population in the 2001 data and
the 2006 data within the study area.

Water Consumption/Billing Records

The water consumption data is used to establish a Theoretical Wastewater Production Rate
(TWPR), based on the assumption that approximately 85% of water consumed is returned to
the sanitary/combined collection system. The TWPR calculated for the study area using the
water consumption data, as provided by the City for the year 2004, yielded an average value of
378 Litres per capita per day (Lpcd) for the single family residential developments, compared to
the City-wide value of 272 Lpcd, based on 2001 records. The difference could be in part
attributed to the different record years used which will have an impact on the water consumption
and an assumption that 85% of the consumption returns to the sewer.

Sewer Network Database in ARC GIS Format

The physical system database for the combined, sanitary and storm sewer systems was
provided by the City. This defines the collection system networks including pipe, manhole,
catchbasin physical characteristics and other information on special appurtenances such as
weirs, orifices, sluice gates, flapgates, siphons and pumps. All of these structures were
incorporated in the hydraulic model. Data gaps in the database were filled either by interpreting
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available information (topographic maps, aerial photos, etc.), or by field observation, surveys,
etc.

Aerial/Ortho Photography

Aerial photography is used to assess actual land use and identify changes in the area that have
a potential impact on the study. It is also used to identify roof areas, paved and grass areas
within each sub-catchment area in the model.

Topographical Information

The City provided the digital elevation model (DEM) which is based on 3 m grid point spacing
with 16-bit pixel depth derived from 1:10,000 aerial ortho - photography. It was determined that
this DEM does not have the sufficient resolution to define major drainage features. Therefore,
another DEM was developed based on topographical maps with intervals at 0.5 m and consist
of 1-m grid point spacing. The data were used to determine surface ponding areas, surface flow
path throughout the area and surface drainage area boundaries.

51.2 Group 2 Data

The following presents a summary of Group 2 data complied, reviewed and used in the
analysis:

Previous and Present Studies

Reports of all previous studies carried out in the last two decades, and current studies were
collected and reviewed. These studies are for water quality control facilities and sewer outfall
improvements. A complete list of the reference document is provided in T.M. #5, Attachment 3.

Historical Basement Flooding

Figure 5.1 shows the locations of basement flooding reported to the City for 6 different events.
The events include May 12, 2000, July 19, 2007, June 23, 2008, July 8, 2008, July 19, 2008,
and July 22, 2008. Out of approximately 38,000 properties in Area 32, there were 285 reported
basements flooded during the above mentioned events as provided in the Hansen Records and
site visits in review with residents. Some of the streets that have experienced flooding include
Lee Avenue, Kew Beach Avenue, Kerr Road, Highfield Road and Minto Place.

The Basement Flooding Reports known as Hansen Records were provided by the City in a
condensed spreadsheet. The collection of this information provided valuable information on
historic flooding events. There are 186 entries in the spreadsheets. The cause of flooding in
many reports was “blockage in the sewer service line”, which was removed by the City O&M
personnel. Other observations which could be gathered from the Hansen Records include:

¢ The main problem description was either related to the sewer line (backup or blockage) or to
the sewer service line (blockage). Very few are related to maintenance hole damage or
maintenance hole overflowing (i.e Woodbine Avenue and Kew Beach Avenue).

e Water entered the basement through the floor drain in most of the reports. Very few indicate
cracks in the wall, or water entered from the windows (e.g. Pape Avenue).

¢ The type of water flooding the basement is shown only in a very few reports. This is given as
either storm, sanitary or combined.

¢ In very few reports, the depth of water in the basement as claimed by the resident was
reported.
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Most of the other information listed in the report were not filled, including depth of basement and
information related to surface flooding and surface drainage conditions.

Historical Operation / Maintenance Records

Toronto District staff were interviewed to review the City’s operations and maintenance
program. District staff indicated the following programs:

o (Catchbasin cleaning/street sweeping is carried out by the Transportation Services
department at regular intervals through the year. They are responsible for clearing debris
from catchbasin inlets.

+ Catchbasin sumps are cleaned out on a yearly cycle for main roads (arterial and collector),
and a 2 year cycle for residential roads throughout the City.

e Storm and sanitary maintenance holes are inspected on a continuous basis, but largely
driven by complaint or City staff knowledge of the system.

+ City staff knowledge of the local collection systems leads to more frequent inspection of
problem locations (i.e. deposition).

+ Sanitary sewer flushing is done on a 5 year cycle. During this cycle, manholes are inspected
which includes an assessment of brick work, steps and clearing of debris if found.

o Historical operations and maintenance records are maintained in Hansen database system.

+« CCTV work is undertaken in association with special studies for the City, in advance of road
re-surfacing, or other utility work where a sanitary pipe is located.

e Storm sewer inspections are largely driven by complaint or City staff knowledge of the
system.

+ Maintenance on water courses and storm outfalls is carried out once a year or more
frequently if needed (i.e. after a significant rainfall event) by Parks staff.

o Stormwater management facilities are checked after most rainfall events to ensure that
inlet/outlet structures are clear of debris and are functioning properly.

The City has recently concentrated its sewer inspection and cleaning program in areas identified
with “clusters” hardest hit with basement flooding to ensure the sewers are cleaned of debris, fat
and grease accumulation. An enhanced level of service has been implemented including
increased frequency of inspection and cleaning of road catchbasins, and weekly inspection of
the storm outlet structures located along the Eastern Beaches.

CCTV Records

Ongoing CCTV inspections are being conducted by Toronto Water's Infrastructure Asset
Management and District Operations for local trunk sewers to identify deficiencies. The sewers
are then cleaned and flushed by District Operations as required. Deficient pipes are identified
and posted in the next capital budget for repair, relining, root intrusion removal or replacement.

Recently, CCTV inspection of areas experiencing flooding and cleaning of the Lake Front
Interceptor have been completed.

The available CCTV records for Area 32 for the storm and sanitary/combined sewer systems
are shown in T.M. #5, Attachment 3.

Smoke-test / Dye-test Results
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Historically Smoke/Dye testing has been undertaken by the City to address operation and
maintenance issues as required. This investigation technique has been used in response to
basement flooding events in the area and in support of engineering reports prepared by staff or
consultants on behalf of the City. This investigative technique is also used by the City to identify
cross connections if one is suspected. There is no program of routine smoke and dye testing
and historical records are not readily available. Where the testing is done by a consulting firm,
the information is available through the study reports.

Geotechnical Reports for Groundwater and Soil Conditions

Hydrogeological information is useful in defining the influence of groundwater on the
sanitary/combined and storm sewer systems in the form of groundwater infiltration. The ground
water level information available from borehole records supplied by the City has been assessed
to identify areas where ground water levels may affect the sewer systems. T.M. # 3, Attachment
1, provides a detailed desktop hydrogeological review for the study area.

The overburden geology of the site was further examined by plotting borehole data from the City
of Toronto’s Borehole Database. Six conceptual cross-sections were developed across Area 32.

As indicated in the cross-sections, the upper overburden geology across the study area consists
of the following units:

e Sand (Unit 1) — This unit is found at ground surface in the north-eastern portion of the study
area.

e Silty Sand to Sand and Silt (Unit 2) — This unit is up to 15 m thick and is generally found at
ground surface across most of the site. It is also located in the Don River Valley.

e Sandy Silt Till (Unit 3) — This unit is generally found near ground surface beneath units 1
and 2. It is occasionally located at depth.

e Silty Clay / Clayey Silt / Till (Unit 4) — Like unit 3, this unit is generally found beneath units 1
and 2. However, in the north-western portion of the study area, it is found at ground surface,
and at depth in some locations.

e Peat (Unit 5) — This material is generally found near ground surface in the Don River Valley
and near the lakeshore.

Shale bedrock was encountered at elevations 50 meters above sea level (masl) to 75 masl. The
overburden geology as interpreted by the six-cross sections was generally consistent with the
surficial geology as mapped by the OGS (2003).

It is interpreted that the sand and silty sand present at ground surface in Area 32 (Units 1 and 2)
are likely associated with littoral and foreshore basinal deposits from the former glacial Lake
Iroquois. These deposits were also associated with recent alluvial deposits in the Don River
Valley. Halton Till varies texturally from sandy silt to clayey silt till interbedded with silt, clay, and
gravel, which is consistent with what was observed. Units 3 and 4 are fine grained, and are
likely associated with the Halton Till. Peat is generally formed in swampy regions, which is
consistent with where these units were identified (Don River Valley, near the lakeshore).

Groundwater elevations range from over 120 meters above sea level (masl) in the northeast to
70 masl near the lakeshore and the Don River Valley. The groundwater flow direction is towards
Lake Ontario across most of the area, while flow along the western edge is towards Don River.
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The groundwater depth is generally less than 5 meters (between 0 and 5 m) below ground
surface across most of Area 32, particularly in the south and central areas. This coincides with
the occurrence of majority of the basement flooding events. An area North of Kingston Road,
between Woodbine Avenue and Victoria Park Avenue (Upper Beaches) contains deeper
groundwater levels between 5 to 10 mbgl. Groundwater levels on some of these plots may not
necessarily correspond with the shallower aquifer, but may be representative of the deeper
system. At the south end of the Don River groundwater depth ranges from 0 to 5 mbgl. North of
Gerrard Street East the depth to groundwater increases to depths of up to 20 mbgl. Similarly,
there are four locations in the southwest and central area of the site where groundwater depth
also lies within this range. However, the majority of the basement flooding events corresponds
to a groundwater table reading of less than 5 mbgl. While this may indicate that groundwawter is
the main source of inflow/infiltration in the sewer system, street flooding and sewer capacity
were among the main evident reasons for flooding confirmed by field observation and the
Hansen Complaint record.

Improvement Works Done in the Sewer System

The study area has not undergone major improvements in the sewer system in recent years.
The most significant however, has been the road sewer separation program that started in the
1950s and resulted in partial separation in most of the study area. Recent and future
developments like the Woodbine Race Tracks are being built with separate storm and sanitary
sewer systems.

Another City program that has been implemented in this area is the Downspout Disconnection
Program. This program, however, has not been implemented globally but rather it has been left
to resident's discretion to disconnect their home downspouts from the sewer system.
Disconnection of the downspouts provides a relief to the combined sewer reducing the
probabilities of basement flooding.

Also, since the 1980s several storage facilities have been constructed in the Eastern Beaches
area for stormwater relief and combined sewer overflow storage. These include oversized
sanitary sewers at Kippendavie Avenue and Kew Beach Avenue, Waverley Road, Kenilworth
Avenue stormwater storage tank and Maclean Avenue stormwater/CSO storage tank which
were constructed to improve water quality in the beaches. Also, in-line storage tanks have been
recently constructed as part of the Coatsworth Cut Wet Weather Flow control plan. The
proposed box culvert intercepting the four (4) storm outfalls and connecting it to the Maclean
Avenue Tank is scheduled for construction.

New Development and/or Re-development in the Study Area

The Eastern Beaches area is a well established area in Toronto and therefore very few
significant developments have taken place in recent years. All future and recent development
will be required to be serviced by separate sewer systems.

5.2 Field Investigation
5.2.1 Field Survey

The field survey comprised of a walkthrough of the neighbourhoods in the entire study area and
making observations and compiling statistics on the following:

¢ Roof downspout connections;

e Low lying points where potential surface ponding may occur; and
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* Reverse-sloped driveways.

Based on the available sources of information, the connected and partially connected
downspouts were assumed to be connected mainly to the combined sewer system unless
otherwise indicated by the other sources of information such as District staff.

The results of the survey which was undertaken during the fall of 2009, shows that out of the
41,049 units within the study area, there are 19,288 units (47%) with disconnected downspouts,
while there are 9,386 units (23%) with connected downspouts. The balance either has no
downspouts or units that are not residential such as institutional, commercial, industrial, parks,
parking lots etc. Details of the method used and the results of the roof downspout connection
survey are given in T.M. #1, Attachment 1.

From the field survey, low lying areas were also identified as well as low points in the road
surface where there may be potential for ponding. Direction of flow for the overland flow system
was indicated as best as possible. This was all confirmed with the Digital Elevation Model
(DEM) as shown in detail in T.M. #1, Attachment 1.

The results of the survey show that many of the low points are located in the lower elevation
below 90 m and where there are major transportation routes (i.e. railways, highways, etc.)
crossing the roads.

As entrance to the individual lots was not included in the scope of work, a detailed assessment
of the lot grading was not possible. It was observed that the lot grading has been slightly
modified in many lots within the study area due to landscaping. However, there were no lot
features observed that could be identified as contributing to basement flooding issues.

The locations of reverse-sloped driveways were also recorded during the roof downspout
survey. This information was plotted onto the maps of the area and the locations of properties
with reverse-sloped driveways in Area 32 are given in T.M. #1, Attachment 1.

The results of the survey show that the reversed-sioped driveways are scattered throughout the
study area. However, some pockets of reverse-sloped driveway do occur such as north and
south the CN railway corridor between Coxwell Avenue and Woodbine Avenue area bounded
by CN rail, Don Valley Parkway and Gerrard Street East; and area bounded by Eastern Avenue
/ Kingston Road, Coxwell Avenue and Gerrard Street East / Eastwood Road.

Out of the 37,310 residential units observed, only 699 units (1.9%) have reverse-sloped
driveways.

522 Catchbasin Survey

A survey of over 9,000 catchbasins (CBs) was undertaken to confirm the database provided by
the City for modelling purposes. A GPS unit was employed to carry out the survey of the CBs in
the streets throughout the study area.

Each CB was referenced with respect to northing and easting and with the vertical elevation tied
in to the Geodetic Survey of Canada (GSC) datum. The results of the CBs survey are identified
as follows; CBs that are shown in the City's database but do not exist in the field; CBs that were
not accessible for measurements (e.g. vehicles in the way) and CBs not in the database but
were found during the survey. Overall, the CBs that were surveyed showed close agreement
with those in the database.
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Type of catchbasins was also surveyed and the resuits show that approximately 95% of the
catchbasins found in the study area are of the fish bone type with less than 5% being of the
parallel and curb inlet type.

As part of the catchbasin survey, the streets where road sewer separation has taken place were
also surveyed in order to determine whether the CB/MH covers in the combined sewer had
been replaced with solid manhole covers. The results of the survey show that a significant
number of manhole covers in the combined sewer system in the road storm sewer separation
areas have not been replaced with solid cover and overland flow can still enter the combined
sewer through the perforated cover. It is therefore recommended to replace these covers to
eliminate overland flow entering the combined sewer and direct it to the storm sewer, as it was
originally anticipated when the road storm sewer was constructed. This overland flow could be a
significant contributor to the I/l in the combined sewer system and eliminating it will relieve the
sewer system and reduce wet weather flow to the treatment plant.

5.2.3 Inspection of Flow / Overflow Control Structures

The purpose for the inspection of the 30 flow/overflow contro!l structures was to check the
information on database provided by the City so that accurate information could be used in the
modelling of the various sewers where these structures are located. Information collected
included measurements of weirs, orifices, sewers, and other physical components, depth of flow
and depth of different structures from surface, conditions of structures (debris, sediment levels,
etc.) and photographs were undertaken in order to confirm their present settings for modelling
purposes. The location of these structures and the results of the survey at each structure are
given in T.M. #1, Attachment 1.

Structures located on Queen Street and Coady Avenue and Queen Street and Alton Avenue
were flooded and therefore the survey was not conducted. Also, three (3) structures could not
be located since they appear to be near street car tracks and may have been paved over. The
results of this survey were used to check and correct the information in the data base.

5.2.4 Inspection of Storm Outfalls

Marine investigation of 14 storm outfalls to the lake shore was conducted by Galcon Marine Ltd.
in November 2009. The purpose of this investigation was to determine the condition of the
outfalls and the amount of sediment accumulated in the vicinity of the outfall mouth to assess
the impacts they may have in the basement flooding that has been experienced in the Eastern
Beaches. The inspection determined that five (5) outfalls are inactive and they have been
blocked due to the construction of the Maclean Avenue and Kenilworth Avenue existing control
tanks. Three (3) more are proposed to be blocked in the future as a result of the construction of
the proposed storm water control box culvert. The depth and extent of sediment at the outfalls
and inside the conduits were identified, and hence, the recommended action was given. This is
all shown in Table 5.1 and Figure 5.2. More details for each outfall are given in T.M. #1,
Attachment 1.

Table 5.1 Summary of Inspection Condition for Eastern Beaches Storm Outfalls

=toarm Ot

1. Neville Park

Depth of sediment at the mouth of outfall was | Outfall will be flushed as part of
30 mm; 5 m into the outfall it was 220 mm and | the Eastern Beaches Storm
at the upstream MH (40 m from the outlet) | Sewer Control at Maclean Ave.
there was little or no sediment project.
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Nursewood

Smali pile of sediment approx. 120 mm
deep exists outside outfall.

Inside the outfall, sediment at 40 mm depth
at the outlet, increases to 270 mm about 15
m in and decreases to 120 mm at the MH,
a distance of approx. 33.4 m.

30 mm river run stones also found in the
MH.

Outfall will be flushed as part of
the Eastern Beaches Storm
Sewer Control at Maclean Ave.
project. Outfall will be plugged at
box culvert.

Lake end of outfall is completely full of river
run stones, hence diver could not enter the
pipe.

The upstream MH, approx. 34 m from the
outlet, was surcharged.

Outfall will be flushed as part of
the Eastern Beaches Storm
Sewer Control at Maclean Ave.
project. Outfall will be plugged at
box culvert

No sediment visible in the outfall since
there is a 1.53 m difference in elevation
between the invert of the outfall and lake
bottom.

Ouftfall to be plugged as part of
the Eastern Beaches Storm
Sewer Control at Maclean Ave.
project. No flushing is required.

This outfall is plugged with concrete.
Upstream MH could not be located.

No action required - INACTIVE

3. Silver Birch
4. Willow

5. Balsam

6. Maclean

Sediment depth near the outlet is
approximately 150 mm.

Sediment depth at approx. 20 m from outlet
is about 65 mm

Within 35 m to 43 m from the outlet,
sediment depth varies from light dusting to
less than 10 mm.

The walls of the outfall are covered with
zebra mussels which are approx. 12 mm
thick.

Clean up of outfall required.
Medium priority.

7. Glen Manor

This outfall is plugged with concrete.
Upstream MH could not be located.

No action required - INACTIVE

8. Leuty

This outfall is plugged with concrete.
Upstream MH could not be located.

No action required - INACTIVE

9. Lee

At the entrance to the outfall, the depth of
sediment was 600 mm. Hence the diver
was not able to enter.
Underneath the grate, the sediment ranged
from 400 to 600 mm.

Clean up of outfall recommended.
High priority.

10. Waverley

Outfall is completely blocked at the outlet.
Outfall is full of river run stones and
concrete pieces from above the pipe.

Clean up of outfall recommended.
High priority.

11. Kenilworth

At opening under the grates, the depth of
sediment is 280 mm.

Relief holes at the bottom of the grates are
completely blocked with sediment.
Sediment depth ranges from 210 mm to
230 m at adistance from 5m to 10 m.
Beyond the 10 m, sediment was not found.
The tunnel part of the outfall had some
pieces of concrete missing as well as some
exposed rebars on the walls and roof.

Clean up of outfall recommended.
Low priority.
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MH near the outfall had little to sediment. No action required - INACTIVE

— Of 3 pipes connecting to the MH, the east
pipe had 25 to 100 mm depth of sediment
near its mouth.

13. Woodbine Ave | - MH near the outfall had little to no | No action required - INACTIVE
sediment.

— Of 3 pipes connecting to the MH, the north
pipe had 150 mm depth of sediment near
its mouth consisting of mostly leaves and
plant material.

12. Kippendavie

14. Keating ~ Qutfall and MH could not be located. No action required.
Channel
5.2.5 Inspection of Submerged, Silted Lake Outfalls

Investigation of ten (10) storm sewer outfalls with combined sewer overflows was performed by
D.M. Robichaud Associates Ltd. in November 2009. Six (6) outfalls to the Coatsworth Cut and
four (4) to the Keating Channel were inspected. The purpose of this investigation was to carry
out a CCTV inspection from dry upstream manholes to determine the extent of the backwater
from the lake and also to determine the accumulation of sediment in the pipes.

Once the CCTV inspection was initiated, it was found out that there was extensive depth of
sediments along all the lake outfalls. The depth of sediment varied from little to no sediment to
over a meter at some manhole, with the water in the sewers flowing above the sediment. The
CCTV inspection was not possible due to the CCTV camera getting covered with mud/debris as
it scraped along the top layer of the sediment. Instead of CCTV inspection, each MH was
opened and the depth of sediment, water depth, and other visible conditions were recorded and
photographs taken. Knowing the depth of sediment at the surveyed manhole and the sewer
dimensions between the manholes, the total accumulated sediment in each outfall was
estimated.

The results are provided in Table 5.2 and Figure 5.3 with more details provided in T.M. #1,
Attachment 1.

Table 5.2 Summary of Submerged, Silted Lake Outfall Investigation (sediment measurements
taken during the week of October 26, 2009)

3522017759 No sediment
TH- 4(2) 3484617871 0.56 1350x1650 ~ 2100X1350 395
To outfall 2500x1800 428

3542817905 No sediment
TH-4(1) 3484517870 0.56 1650 ~ 2100x1350 742
To outfall 2500x1800 428

3541518206 No sediment
TH-3(1) 3470618416 0.67 2700 776
To outfall 2500x1500 72
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3552518539 No sediment
TH-3(2) 3472518390 0.67 1600 ~ 1500x1200 1162
To outfall 2500x2500 107
3593019203 No sediment
3554319301 1.03 300 ~ 975 307
E-13 3563219305 1.11 975 3
3555419328 0.34 1350 82
3547619355 0.52 1350 82
To outfall 2700x2100 119
3615319552 No sediment
E-14 3595719626 0.29 300 ~2400x1800 213
3558519719 0.47 2100 386
To outfall
3615319552 No sediment
3564719809 0.12 2400x1800 ~ 2600x1800 647
E-11(1) 3561219779 0.21 2700x2200 58
To outfall 3350x2350 60
3633519963 No sediment
E-11(1) 3566019819A 0.14 600x900 ~ 2600x1800 830
3559919778 0.15 2700x2200 74
To ouitfall 3350x2350 59
3606419273 No sediment 2100 627
E-12(1)
To outfall
E-12(2) 3618019316 No sediment 2100 822
To outfall
5.2.6 CCTV Inspection and Fog Testing

CCTV inspection for seven (7) sewer sections and Fog testing in eight (8) areas were
conducted by D.M. Robichaud Associates Ltd. as part of the study. The purpose of the
inspection was to determine sewer system condition and service connections in areas subjected

previously to basement flooding. The results showed system deficiencies in some areas:

e Sediment accumulation, encrustation and blockage in sewer sections;

e Cracks and broken parts in sewer sections;

e Blocked catchbasins which could be contributing to surface or basement flooding; and

¢ Interconnection between the storm and sanitary/combined system.

Detail results of the CCTV inspection and Fog testing are provided in T.M. #2, Attachment 1.
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5.3 Flow Monitoring Program

The flow monitoring program was carried out in two periods with the first one carried out from
mid-October 2009 to mid-December 2009 and the second from the beginning of April 2010 to
the end of October 2010. Fifteen flow monitors and two rainfall gages were installed during the
monitoring period. Out of the fifteen (15) flow monitoring stations, nine (9) were in combined
sewers, two (2) in sanitary sewers and four (4) in storm sewers. The flow and level monitoring
stations were strategically located throughout the area to establish representative depiction of
the combined, sanitary and storm sewer usage across different physical characteristics and land
uses over time. In Stage 2 monitoring, some stations were located at different locations to
optimize the benefits of the program. The location of the flow monitors and type of flow
monitored at each location is given in Tables 5.3 and 5.4 and Figures 5.4 and 5.5, respectively,
for Phase 1 and Phase 2 monitoring program.

The objectives of the combined, sanitary and storm sewer flow monitoring program were to
collect dry and wet-weather flow in the existing storm and sanitary/combined sewers in order to:

¢ Quantify the flow generation parameters from the tributary areas;
¢ Analyse combined, sanitary and storm flow monitoring data; and

e (Calibrate a hydrologic and hydraulic model to allow for the effective analysis of the
causes of Chronic Basement Flooding in Sewershed Area 32 and the subsequent
simulation of remedial measures.

As a result of the flow monitoring, dry-weather sanitary sewer flow patterns were established.
Using the available population and land use data, (from the 2001 Census), it was possible to
quantify population derived dry-weather flow (i.e. wastewater/sewage) as well as other sources
of dry weather flow (groundwater infiltration) in the study area. This was necessary to evaluate
the dry-weather conditions in the sewer, the average and peak dry-weather flow per capita, and
the daily variability in sanitary flows.

Wet-weather flow data was monitored for the combined and sanitary sewer systems, to monitor
the response of the system to rainfall (direct surface flow and infiltration and inflow). Specifically,
infiltration and inflow (I/1) represents the flow additional to dry-weather flow that is caused by
rainfall entering the sanitary sewer system through manhole covers, cracked or ieaky pipes, and
illegal connections. In addition, roof flow and surface runoff represents a major contributor to the
combined sewer system during wet weather conditions. It was necessary to quantify stormwater
flows to determine if wet-weather sanitary flows are partly responsible for basement flooding.

In addition to assessing dry-weather and wet-weather flows, the monitoring results were used to
calibrate the hydrologic/hydraulic model. The calibrated model was used to evaluate the
response of the sanitary system to observed and design rainfall events. Further details are
provided in Section 6.

Similar to the sanitary/combined sewer monitoring program, storm sewer monitoring stations
measured the response of the storm sewer system to rainfall. The observed data were used to
calibrate and validate the model for the storm sewer system. In the storm sewer monitoring only
the minor system (sewer) flows were monitored. The major system flows from overland and
roads were not monitored.

The details of the flow monitoring program and the results obtained are provided in T.M. #4,
Attachment 2.
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Table 5.3 Location of Flow Monitors (Phase 1)

e di
CEtAl

1 Combined | 3762921041 at Main St and Lyall Ave
2 Combined 3708416146 on Royal Drive, South of Danforth (exit to DVP)
3 Combined 3617816438 Langley St Easement, flow towards DVP
4 Combined 3640218034 at Jones Ave, North of Gerrard St E
Combined 3654818659 at Greenwood Ave, South of Gerrard St E
6 Combined 3602020708 at end of Kippendavie, South of Kew Beach Ave
7 Storm 3598220804 East of Kippendavie Ave
8 Storm 3598220804 West of Kenilworth Ave
9 Storm 3661722511 Nursewood Ave
10 Storm 3539818489 on Mosley St, between Eastern and Leslie
11 Sanitary 3541918555 at Mosley St, West of Leslie St
12 Sanitary 3613819044 on Highfield Rd, at Kerr Rd.
13 Combined 3660622165 Silver Birch Rd
14 Combined 3635517623 at Pape Ave, South of CNR Fenceline
15 Combined 3616417474 at Carlaw Ave, South of Gerrard St E
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Table 5.4 Location of Flow Monitors (Phase 2)

1 Combined 3762921041 Main Street, South of Lyall Street

2 Combined 3736616925 Logan Avenue, North of Danforth Avenue

3 Combined 3647016595 Broadview Avenue, South of Bain Avenue

4 Combined 3647318009 Jones Avenue, North of Gerrard Street East

5 Combined 3655318658 Greenwood Avenue, South of Gerrard Street East

6 Combined 3596519583 Eastern Avenue, West of Coxwell Avenue

7 Storm 3598220804 70 Kew Beach Avenue (off of bike path)

8 Storm 3598220804 71 Kew Beach Aenue (off of bike path)

9 Storm 3661722511 South end of Nursewood Road ( on beach)

10 Storm 3622918092 Jones Avenue at Sprout Avenue

11 Combined 3554617773 Boston Avenue, North of Queen Street East

12 Sanitary 3613819044 Highfield Road, North of Kerr Road

13 Combined 3660622165 Glenfern Avenue, East of Silver Birch Avenue

14 Combined 3661917543 Pape Avenue, North of Riverdale Avenue

15 Combined 3630217434 Carlaw Avenue, North of Simpson Avenue
GENIVAR 5-13
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File

6. Assessment of Existing Systems

6.1 General

The drainage systems in the study area were analysed to assess their capacities and identify
problem areas and causes of flooding. In addition to the analysis of all collected data and
information as explained in the previous section, a detailed hydrologic/hydraulic computer model
of all the systems was used for the assessment. The model used is based on InfoWorks CS
Version 9.5 by Wallingford Software Inc., and includes all sanitary/combined and storm
networks. The objectives of the systems assessment and computer model application are:

e To define the primary causes(s) of basement flooding;

e To define the magnitude and extent of the surcharging in the collection systems as well
as to determine surface flooding depths;

e To aid in the development and evaluation of alternatives based on the City’s target level
of service/performance; and

e To integrate the sanitary/combined and storm drainage systems modelling to identify
potential flooding interactions in the study area.

6.2 Description of Existing Systems
6.2.1 Sanitary/Combined Sewer System

The study area consists of an extensive sanitary/combined sewer system which generally flows
from north to south. Although the City has in the past undertaken an extensive road sewer
separation program, there are still extensive areas which have combined sewers consisting of
only one pipe to convey the sanitary and storm flows. There are approximately 4,117 combined
sewer pipes (MH to MH) and 673 sanitary sewer pipes. The locations of the sanitary and
combined sewers are shown in Figure 6.1.

The dry and wet weather flows from the sanitary/combined sewer system are intercepted by
three (3) interceptors west of the Ashbridge Bay Wastewater Treatment Plant and one (1) trunk
sewer and one (1) interceptor from the eastern side. These consist of the Mid-Toronto
Interceptor (MTI), High Level Interceptor (HLI) and Low Level Interceptor (LLI) from the west
and the Queen Street Sanitary Trunk Sewer (Queen St STS) and Lake Front Interceptor (LFI)
from the east. The interceptors, all draining to the Ashbridges Bay Treatment Plant, are
operated by several inter-connections and a network of control chambers equipped with fixed
weirs or motorized gates. Once the capacities of the interceptors are exceeded during wet
weather flow events, the overflows are discharged to the lake via several outfalls.

The system contains 75 gates, over 200 weirs, 28 orifices and 20 inverted siphons. The sewer
system drains, storm flows and combined sewer overflows through 64 outfall structures to the
Don River and the Lake.

6.2.2 Storm Sewer System

The storm sewer system generally drains from north to south towards the Lake. Except for a few
pockets where full storm sewer separation exists due to new developments (e.g. Woodbine
Avenue and Queen Street East area, Jones Avenue north of Railway track, Carlaw Avenue and
Lake Shore Boulevard), most of the study area consists of partial road sewer separation. As
shown in Figure 6.2, there are approximately 3,280 storm pipes and 392 storm sewer pipes with
CSO.
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Assessment of Existing Systems

In the combined sewer area, the road storm sewers receive storm flow only from the surface
through catchbasins. House flows from roofs and foundation drain typically drain to the
combined sewer. There are approximately 9,000 catchbasins within the study area. In areas
where road sewer separation has been applied and in separate sewer system areas,
catchbasins are connected to the storm sewer. In other areas, where no storm sewer exists,
catchbasins are connected to the combined sewer. Areas with no storm sewrs could be
observed in Figure 6.2.

6.2.3 Overland Flow System

The storm drainage system includes a minor (storm sewer) and major (overland) flow system.
The overland flow system within the study area typically consists of streets with flows
constrained by the curb along both sides of the street. The street carries the flows from the
surrounding lots in between catchbasins, and flows exceeding the capacity of the catchbasins.

The DEM with break lines was used to delineate the overland drainage system features such as
surface drainage flow path and direction, surface ponding areas, and drainage area boundaries.
This information was supplemented with field investigation during the roof downspout
disconnection and catchbasin survey. Figure 6.3 shows the overland flow path.

it should be mentioned that at the time of development in the study area, no consideration was
given to the dual drainage system concepts. The storm drainage system was not designed for a
major storm event, say 100-year design storm event, and checked for flows exceeding the
capacity of the minor system to be conveyed by the major overland flow system to a safe outlet
without causing flooding problems.

6.3 Model Development

A detailed model for all drainage networks, sanitary/combined sewer system, storm sewer
system and overland flow system was developed. A single model was required in order to
consider the interaction between the sanitary/combined sewer system and the storm sewer
system through hundreds of diversion structures connecting the two systems and the interaction
between the combined and storm sewer systems and the overland flow through catchbasin inlet
capacity limitation.

6.3.1 Sanitary/Combined Sewer System Model Setting
The sanitary/combined sewer model used the following settings:
+ RTK method;

o DWF calculated based on population from the data base and per capita rate from the
monitoring data;

o DWEF calculated in ICl areas based on L/ha/d calculated from the monitoring data; and

» Water record checked, particularly for high water usage areas and IC| areas.

The baseline sanitary/combined sewer system information was received in a shape file
database format, input into the InfoWorks CS computer model and subjected to a thorough data
gap analysis and checking. Data gaps and checks were filled through review of the City’s plan
and profile drawings, and through a series of inference assumptions based on surrounding
infrastructure and engineering judgement. Where sufficient uncertainty remained, confirmation
with City staff or a site visit and field investigation was undertaken.
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Assessment of Existing Systems

Sub-catchment areas were discretized on a manhole to manhole basis. The commercial,
institutional and high-density residential areas were typically broken out into separate sub-
catchments to allow more flexibility in the application/treatment of average flows, diurnal
patterns and connectivity of foundation drains and roofs.

To generate the wastewater flow from the area, land use and population data were utilized
within each subcatchment. Land use information, in the form of a shape file, was provided for all
of the development blocks within the Study Area. Land use was classified into four categories:
Residential Single Family, Multilevel Residential, Commercial/Industrial and Institutional, and
Open Space. In addition to shape files, aerial photos were used for defining the unknown land
use types.

The flow generated for each subcatchment was based on the distribution of land use within
each area as generated in ArcGIS. To deal with subcatchments where there is a mixture of land
uses, proportional amounts of each land use were applied to each subcatchment.

Hourly diurnal dry weather flow (DWF) patterns for both weekdays and weekends were
extracted from the sanitary/combined flow monitoring data and were input alongside the
average per capita flow rate in the Waste Water Group in InfoWorks CS for each monitoring
site. Areas outside of the flow monitoring catchments were assigned a wastewater profile of the
monitoring area that displayed similar land use, density and population characteristics. For dry
weather groundwater infiltration (GWI), the monitoring value was input as a constant base flow.

The RTK unit hydrograph method was utilized to calculate inflow and infiltration (I/1) into the
sanitary/combined sewers during wet weather events. The RTK method generates a
hydrograph based on precipitation data and catchment area. The total I/l into the
sanitary/combined sewer system is determined by combining triangular unit hydrographs from
three components of flow:

e Rapid inflow (short-term response);
¢ Moderate infiltration (medium-term response); and
e Slow infiltration (long-term response).

The following three parameters describe the shape and volume of runoff that enters the
sanitary/combined sewer:

e “R”is the fraction of precipitation that becomes direct inflow;
e “T"is the time to peak of the hydrograph; and
e “K”is the ratio of the recession time to time to peak.

“R” can be equated to the area under the unit hydrograph curve and represents I/l volume per
unit area as a fraction of precipitation.

The InfoWorks CS model aliows for the direct input of RTK parameters.

6.3.2 Storm Drainage Sewer System Model Setting

The storm sewer model was assembled using the database provided by the City and
considering every manhole as a node. The area of each sub-catchment draining to a node was
delineated using the parcel boundary layer. The distribution between pervious, impervious and
roof areas in each sub-catchment was calculated from the aerial photography using ArcGIS.
The directly connected roof area to the sewer system was calculated based on the information
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Eastern Beaches Basement Flooding Investigation (Area 32)

Final Project File Assessment of Existing Systems

obtained during field survey. Roof downspouts directed into the ground were considered to be
connected to the storm sewer system or the combined sewer, if there is no storm sewer in the
street. The number and location of catchbasins in the database and the type of catchbasin
cover were input to the model based on information obtained from the field survey.

Flows from the roof area draining directly to the sewer, was restricted to the capacity of the roof
gutter/downspout, considered to be 3 L/s for every 70 m? of roof area. Flows above this limit
were considered to spill from the roof and run over the surface, to the catchbasin.

Catchbasin capacity was considered in the model as a head discharge relationship and limited
to 46.7 L/s. Catchbasins with inlet control device were modeled using a special curve with
limited capacity of 20 L/s.

In the storm model settings, every catchment area was divided into three (3) sub-catchments as
follows:

e Sub-catchment 2 — was established for the two runoff surfaces, impervious surface (street
pavement, sidewalk, driveways, and parking lots) and pervious surface.

e Sub-catchment 3 - was established for roof areas connected directly to the

combined/storm sewer.

e Sub-catchment 4 — was established for disconnected roof areas.

In this approach, sub-catchment 2 and 4 were connected to the storm sewer through the gully
(catchbasin) or the combined sewer, if there is no storm sewer, while sub-catchment 3 was
connected to the combined/storm sewer. The model parameters for the sub-catchments are
shown in Table 6.1.

Table 6.1 Model Setting and Parameters
Subcatchment 2 | Subcatchment 2 | Subcatchment 4 | Subcatchment 3
Impervious Pervious Roof
Parameter Surface Surface Disconnected Roof Connected
To Surface To Surface To Surface
{Gully) (Gully) (Gully) To Sewer
Manning's n 0.013 0.41 0.3 0.013
Depression
Storage (mm) 1.88 5 3.75 1.0

It should be noted that in the modelling, the SWMM routine and Horton Method were used to
model the infiltration. The runoff coefficient was not used hence the C-value always remained
1.0. Furthermore, flat roofs in the ICl areas were modeled using the same method and
parameters as house roofs.

During the model calibration and validation process, the following parameters were adjusted to

obtain good correlation with observed flow monitoring data:

e Subcatchment width (dimension);

o Depression storage (1.0 mm — 5.0 mm); and

» Manning’s coefficient (0.013 - 0.41).
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In some instances where reasonable calibration results could not be achieved by adjusting the
above parameters within acceptable limits, the runoff coefficient or the ratio of pervious surface
area to impervious surface area was used, as explained later.

6.3.3 Overland Flow System Model Setting

Surface area characteristics were considered for every sub-catchment which was delineated
manhole to manhole. The overland runoff system was then added as an additional link between
nodes as represented by the street cross sections. The overland flow system typically consisted
of streets with flows constrained by the curb along both sides of the street. The streets were
modelled as wide shallow open channels to reflect the appropriate geometry, cross section and
channel roughness. The overland channel invert levels were set at the manhole cover levels
such that flows into the overland channels can occur when there is flooding out of the manholes
on the minor drainage system or when the flow is restricted into the minor system at the
catchbasin based on the catchbasin inlet capture capacity. DEM was used for identifying low
lying areas, areas of spillage from the street, etc.

Two street cross sections were considered for modelling purposes. One cross section
represents a typical local street with a pavement width of 9.1 m and total Right-of-Way (ROW)
width of 20.6 m while the second represents a typical collector street cross section with a
pavement width of 14.6 m and total ROW width of 26.1 m.

6.4 Model Calibration/Validation
6.4.1 Dry Weather Calibration/Validation

The dry weather flow pattern in the combined and sanitary sewer system was used to calibrate
the model. Dry weather flow (DWF) measurements at 10 monitoring stations in the
sanitary/combined sewer system from Phase 1 monitoring program was used. These data were
complimented by some data from Phase 2 monitoring, specifically the data during April 2010. To
calibrate the model, DWF generation rates were calculated for Residential areas and Industrial,
Commercial and Institutional (ICl) areas for the monitored combined and sanitary sewer
catchments.

Parameters calculated from the model calibration are summarized in Table 6.2, and the results
are given in T.M. #6 & 7, Attachment 4. It should be mentioned that, the results are generally
within the 5% accuracy for both total volume and peak flow.

Table 6.2 Dry Weather Flow Rates

Station Area | Population GwWI GwWI PDWF
ha L/ha/day L/s/ha L/cap/day
Combined Station 1 115.2 7665 9258 0.107 250
Combined Station 2* 12.6 982 4009 0.046 270
Combined Station 3* 69.8 5586 8638 0.1 240
Combined Station 4 61 3927 6587 0.076 195
Combined Station 5 45.9 2942 3610 0.042 140
Combined Station 6* 381.1 20187 6217 0.072 240
Combined Station 11* 57.7 4427 6229 0.072 270
Sanitary Station 12 2.4 218 8839 0.102 80
Combined Station 13 89.4 3189 8183 0.095 175
Combined Station 14* 421 3633 3487 0.04 80
Combined Station 15* 39.3 2898 2547 0.029 160
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Eastern Beaches Basement Flooding Investigation (Area 32)
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*From Phase 2 Monitoring Program

For the non-monitored areas, an average value of 250 L/c/d for the residential areas was
applied in the model.

6.4.2 Wet Weather Flow Calibration/Validation

Model calibration is achieved by changing model parameters to produce results matching the
measurements within a reasonable accuracy. Model verification tests the calibrated model
performance using measurements different than the calibration period to ensure the
repeatability of the model results. The model was calibrated therefore by matching as best as
possible the modeled flows to the monitored flows. As was mentioned, during Phase 1
Monitoring Program, only two rainfall events could be used for this process, which occurred on
December 2, 2009 and December 9, 2009.

The December 9, 2009 storm event was originally used for calibration and the December 2,
2009 storm event was used for validation. Each of the two events have a total rainfall depth of
15 mm — 27 mm over a 12-hour period and maximum intensity of 5.2 mm/hr — 7.5 mm/hr. This
calibration/validation process resulted in good agreement with the observed peak flow and total
flow volume compared with model simulated values within a 0-10% difference. When trying to
validate the model using the July 8, 2008 storm event, it was found that the model setting and
calibrated parameters are not valid for storm events larger than those used for the calibration.
To validate the model different parameters had to be used. During the Phase 2 flow monitoring
program on June 26-27, 2010, however, another significant storm event occurred. This event
produced a depth of 59 mm of rainfall and a maximum intensity of 120 mm/hr and generated
scattered pockets of flooding. Upon consultation with the City, it was decided to use this storm
event and in an attempt to re-calibrate the model for heavy storm events. The reason was to
obtain confidence in the results of model simulation under heavy storm events, much larger than
the events that occurred in Phase 1 Monitoring Program and used in the first calibration.

As was considered before, data from all rainfall gauges within the study area were used in re-
calibrating the model. The following parameters were adjusted to achieve a reasonable
agreement between the measured flows and the model simulated flows:

e The RTK values, mainly the values of R1, T1 and K1;
e Depression storage for roof, paved and unpaved surfaces;
¢ The dimension, width of the sub-catchment; and

e Surface imperviousness presented in the estimated size of the paved versus unpaved
surface areas on the sub-catchment.

The results of the model re-calibration at the monitored locations are given in Technical Memo
#6 & #7, Attachment 4. Table 6.3 shows the final parameters used for this calibration using the
June 26-27, 2010 storm event.

The model re-calibration results show that the observed peak flow and total volume compared
with model simulated values are within 10% for most monitored locations. Some results,
however, show higher difference values, which could be attributed to meter accuracy, rainfall
variation over the entire monitored area, or field conditions resulting in reducing the sewer flow,
e.g., blockage of catchbasin, broken or leaking pipes, manhole etc. It should be mentioned,
however, that the simulated flows are generally higher than measurements in these monitored
locations, which provides confidence that the model results are on the conservative side.
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6.4.3 Model Validation Using Historical Events

The re-calibrated model was used to simulate the historic storm event of July 8, 2008, as a
model validation exercise.

The locations of the reported basement flooding for the July 8, 2008 storm event is shown in
Figure 6.4a and represented with a blue outer circle and a blue inner circle. The key areas
flooding in July 2008 include the following nine (9) cluster areas:

¢ Kew Beach area consisting of Lee Avenue, Waverley Road, Kippendavie Avenue, Kew
Beach Avenue and Kennilworth Avenue;

e Kerr Road / Highfield Road;

e Minto Street;

¢ Alton Avenue and Leslie Street, north of Lake Shore Boulevard;

e Queen Street East, Winnifred Avenue and Pape Avenue (south & north at Queen St.);
e Logan Avenue, Empire Avenue, Carlaw Avenue and Saulter Street;

* First Street;

e Player Boulevard; and

¢ Kingswood Road.

The results of the model validation using the re-calibrated parameters as shown in Table 6.3 for
the sanitary/combined sewer system are also shown in Figure 6.4a for the July 8, 2008 storm
event.

The results of the model for the storm event are shown in terms of the hydraulic grade line
(HGL) in the sewer system.

The HGL in the sewer system is defined at the nodes in three categories as follows:

e The pipe is not surcharged (i.e. water level is below the crown of pipe) or the pipe is
surcharged and the hydraulic grade line (HGL) is below 1.8 m from the surface;

e |f the pipe is surcharged, the HGL is between 1.8 m below surface and surface
elevation; and

¢ HGL is above the surface elevation.
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It was noticed that several sewers have their crown elevations higher than 1.8 m below surface
elevation, hence it is expected that no foundation drains or basement floor drains could be
connected to those sewers.

To assist in the analysis and identify the reason for surcharge and bottlenecks in the sewer, the
surcharge state in the sewer is also defined in the same drawings in three categories as follows:

e The pipe is not surcharged;

e The pipe is surcharged and the slope of the HGL is flatter than the pipe slope, i.e.
surcharge is due to back up as a result of over loaded downstream pipe; and

e The pipe is surcharged and the slope of the HGL is steeper than the pipe slope, i.e., the
pipe is overloaded and flow exceeds its capacity.

Reference to Figure 6.4a demonstrates that the model replicates well the flooding that occurred
in July 2008, particularly in the cluster areas identified above and areas where the slope of the
hydraulic grade line (red) is above the slope of the pipe.

The mode! was also validated for the storm sewers for the same storm event. The results of the
validated model for the storm sewers and overland flow system are shown in Figures 6.4b and
6.4c, respectively.

The results of the water level in the overland flow system for the storm event is shown in three
different categories:

e From surface to 150 mm above surface the results indicate that the flow is contained in
the street pavement;

e From 150 mm to 300 mm above surface the results indicate the water is above
pavement but contained within the street right-of-way; and

e More than 300 mm above surface the results indicate potential surface flooding of
private properties, and hence potential basement flooding from surface runoff.

Reference to Figure 6.4b demonstrates that most of the storm sewer surcharging occurred
immediately north and south of Queen Street East, west of Coxwell Avenue, where extensive
flooding was reported. In other areas such as between Gerrard Avenue East and Danforth
Street East, west of Jones Avenue, flooding was reported but the storm sewers and
sanitary/combined sewers were generally not surcharged. In this area and other areas with
similar conditions, the basement flooding could be attributed to local blockage of the laterals,
local grading problems, cracks in the basement walls, etc., but not due to the City's sewer
system.

Reference to Figure 6.4c of the July 2008 storm event shows that except for a few pockets (red
dots) where depth of overland flow in the streets exceeded 0.30 m, most of the flow depths were
less than 0.15 m. Hence, overland flow from this event was not a major contributor to basement
flooding.

Based on the model validation using the historical storm event of July 8, 2008 for the
sanitary/combined sewer system, and storm sewer and overland flow system, it can be
concluded that the model replicates fairly well the results of the observed basement flooding.
Hence, there is confidence that the model will be capable of generating reliable results in the
assessment of the alternative remedial measures.
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6.5 Assessment of Existing Systems
6.5.1 Sanitary/Combined Sewer System

6.5.1.1 Design Storm Events

A review of the sanitary/combined sewer system shows that there are pockets of shallow pipes
as shown in Figure 6.5. Most of these shallow pipes are located between Queen Street East
and Gerrard Ave East but also scattered throughout the study area. The shallow pipes indicate
that in these areas houses that exist do not likely have basements or in some areas these could
be industrial/institutional areas.

The calibrated/validated model was subsequently used to simulate the 2-year, 5-year, 25-year
and 100-year storm events for the sanitary/combined sewer system under existing conditions.
The results of these simulations are shown in Figures 6.6a, 6.6b, 6.6¢ and 6.6d for the 2-year,
5-year, 25-year and 100-year storm events, respectively.

Based on the results of the analysis in terms of water level in the sewer system, the potential of
basement flooding was considered if surcharge level in the sanitary/combined sewer is higher
than 1.8 m below the surface elevation, which coincides with the assumed basement elevation
for homes with direct basement connections to the sanitary/combined sewer.

Some of the sewers where water level is shown to be above basement elevation (in yellow dots)
are shallow sewers and the water level could be within the sewer and the sewer is not
surcharged (e.g Queen Street, Jones Avenue, Glen Manor Drive, etc.). Manholes with shallow
sewers are identified in the drawings.

Under the 2-year event, there are a few scattered areas where the sanitary/combined sewer
system is surcharged. Most notably, surcharging occurs north of Queen Street East between
Carlaw Ave and Greenwood Ave with minor occurrences throughout the study area.

Under the 5-year event, surcharging of the system is predominant with more occurrences in the
older part of the City between Queen Street East and Danforth Ave, west of Coxwell Ave. It is
also evident that sewer surcharge under the 5-year design storm event is mostly in streets
where no storm sewer exist, and the combined sewer is draining surface storm flows. Examples
of this situation are sections in Kingston Road and Gerrard St. East. Under the 25-year event,
the sanitary/combined sewers within the study area, including those under the 2- and 5-year
event will be surcharged as the system was not designed to carry the flows generated under
this event. As expected, under the 100-year event most of the sanitary/combined sewers within
the study area will be surcharged as the system was not designed to carry the flows generated
under this extreme event.

6.5.1.2  Existing Level of Service

Based on the simulation results in the above section, it has been determined that the level of
service for the sanitary/combined sewer system is the 2-year storm event as there is minimal
surcharging under this event. This is consistent with other older sanitary/combined sewer
systems in the City.

6.5.1.3 Capacity of the Interceptors and Impact of Water Level at the ABTP

The capacity of the sanitary flow interceptors were evaluated under the design storm events
including the 100-year event. The Low Level Interceptor (LLI), High Level Interceptor (HLI) and
Mid Toronto Interceptor (MTI) drain the entire former municipality of Toronto, and hence their
catchment areas extend much beyond the boundary of the study area. The flow hydrographs for
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these interceptors at the western boundary of the study area for the different storm events were
therefore included in the model.

The results of this analysis, assuming free flow conditions at the Ashbridges Bay Treatment
Plant (ABTP) Pumping Station show that the capacity of the MTI and the HLI is adequate to
convey the 100 year design storm flows without surcharge problems. The flow in the LLI
exceeds its capacity under this storm condition and the interceptor is backing up in some local
sewers. It is clear, however, that the back-up does not result in the water level being above
basement elevation.

In some areas, the local sewers are surcharged above basement elevation because of high
loading ratio within these sewers. When the local sewers are relieved, the back-up from the LLI
does not result in water levels being higher than basement elevation.

The Lake Front Interceptor (LFI) is surcharged under the 100-year design storm condition, due
to its flatness and limited capacity in many sections. The surcharge level backs up in many local
sewers to above basement elevation, and even reaches the surface in one section. Reduction
of storm flows entering the sewer and/or increasing the capacity of the sewer at many sections
will be required to alleviate this surcharge and limit the HGL to below basement elevation.
Under the 5-year design storm condition, the interceptor is not surcharged except in few areas.
Measures to reduce storm flows getting into the interceptor or increase the capacity of the
interceptor should be considered.

The Queen Street Sanitary Trunk Sewer (Queen St. STS) is restricted before it is connected to
the LLI and enters the ABTP pumping station building. The interceptor overflows at that location
to a sewer which drains to the Coatsworth Cut. The HGL is backing up from this diversion point
and the water level in some connecting local sewers under the 100-year design storm is above
basement elevation. Also, in upstream sections of the interceptors, the loading ratio is over 1.6
which results in the surcharge level rising above the surface in some locations.

The HLI and the LLI drain to the M-Building pumping station of the Ashbridges Bay Treatment
Plant (ABTP). The LFI and the Queen St. STS connect with the LLI before it enters the M-
Building. The LFl and Queen St. STS drain the area east of the treatment plant. The MTI drains
to the T-Building pumping station.

To analyse the impact of the water level at the ABTP pumping station, model simulations were
carried out with free flow conditions for the interceptors and for fixed water level at the outlet.
The water level considered for the LLI, HLI, LFI and Queen Street STS is 72.0 m, since these
are discharged to the M-Building pumping station. This elevation was considered since it is the
highest operating level during normal operation. For the MTI, which discharges to the T-Building
pumping station, the considered water level at the P.S. was 64.0 m.

The results show that water level in the MTI, HLI and LLI will not be impacted by the above
operating water level at the ABTP pumping station, up to the 100-year design level.

The water level at the P.S. will be backed up into the LFI resulting in surcharging the interceptor
at its outlet. This surcharged level, although it will be reduced upstream, will still have an impact
up to Lee Avenue, where the surcharge depth will be higher by 0.29 m compared to the free
flow condition at the ABTP P.S.

This increase in the surcharge level, however, does not increase the requirement for
remediation, since under the 100-year design flow, the LFI is surcharged to above the basement
elevation considering free outfall is assumed at the outlet. Comparing the results of simulation
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with free outfall condition and with a water level of 72.0 m at the outlet, however, the areas
requiring remediation are the same for both conditions.

For the Queen Street STS, considering water level of 72.0 m at the outlet, the surcharge level
will be increased in the reduced size section at the outlet, compared with free outfall conditions.
This increase however will be reduced to less than 30 mm at the diversion chamber and in the
upstream sections.

It should be concluded that by limiting the water level at the treatment plant P.S. to 72.0 m at the
M-Building and to 64.0 m at the T-Building, the potential of basement flooding in the contributing
areas will not increase up to the 100-year design storm level as a result of water level backing
up from the P.S. to the interceptors. Higher water levels at the pumping station than the above
levels may result in increasing the potential of basement flooding in the contributing areas.

6.5.2 Storm Drainage System
6.5.2.1 Design Storm Events

The calibrated/validated model was subsequently used to simulate the 2-year, 5-year, 25-year
and 100-year storm events for the storm sewer and overland flow system under existing
conditions. The storm sewer simulation results are shown in Figures 6.7a, 6.7b, 6.7¢ and 6.7d
for the 2-year, 5-year, 25-year and 100-year storm events, respectively. The overland flow
simulation results are shown in Figures 6.8a, 6.8b, 6.8c and 6.8d for the 2-year, 5-year, 25-year
and 100-year storm events, respectively.

Based on the results of the analysis in terms of water level in the sewer system and in the
overland flow system, the potential of basement flooding was considered if:

e Surface water level is above the surface elevation (gutter elevation) by more than
300 mm. (150 mm for houses with reverse slope driveways)

e Surcharge level in the storm sewer is higher than 1.8 m below the surface
elevation, which coincides with the assumed basement elevation for homes with
direct basement connections to the storm sewer.

As shown in Figure 6.7a, under the 2-year event, the primary location for the surcharging of the
storm sewer is south of Queen Street East, west of Coxwell Ave. Scattered pockets of storm
sewer surcharging occur towards the southeast part of the study. However, as indicated in
Figure 6.8a, most of the overland flow under this storm event is less than 0.15 m with some
isolated spots where it is higher.

Under the 5-year event, Figure 6.7b shows that surcharging of the storm sewer system is
widespread including the area surcharged under the 2-year event and other scattered pockets
throughout the study area. However under this event, Figure 6.8b shows that the overland flow
has a few scattered location where the depth of flow will be greater than 0.15 m but overall it
provides fairly minor contribution towards basement flooding.

Under the 25-year event, Figure 6.7¢ shows that surcharging of the storm sewer system is more
widespread including the area surcharged under the 2- and 5-year events and other scattered
pockets throughout the study area. However under this event, Figure 6.8c shows that the
overland flow has a few scattered location where the depth of flow will be greater than 0.30 m
but overall it provides minor contribution towards basement flooding.

As expected, under the 100-year event most of the storm sewer system will be surcharged, as
shown in Figure 6.7d. However, there are some storm sewer pockets towards the east end of
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the study area and north of Danforth Ave East which will not be surcharged under this storm
event. In these areas, it is likely that the overland flow system will be carrying most of the flow
due to steep slopes and/or due to lack of catchbasins to intercept the flow. Reference to Figure
6.8d demonstrates that under the 100-year storm event, there are many areas where the depth
of overland flow exceeds 0.30 m. Figure 6.8d shows that most of this condition occurs
throughout the study area.

6.5.2.2 Existing Level of Service

Based on the simulation results in the above section, it has been determined that the level of
service for the storm sewer system is the 2-year storm event, although some surcharging
occurs in the storm sewer south of Queen Street East, west of Coxwell Ave, and scattered
pockets of storm sewer surcharging towards the southeast part of the study.

6.5.2.3 Impact of Lake Water Level and Sedimentation in the Outfalls

A simulation was carried out for the 100-year design storm and considering Lake water level at
the 5-year return period level, which is 75.2 m. The results were compared with the results of
similar simulation but with free outfalls, i.e., no water level at the outfalls. Comparing the water
levels in the sewer system under the two conditions shows that there is no difference away from
the shoreline and in the developed areas. The main reasons are:-

e Qutfalls to the beach area are controlled by the two detention tanks, Maclean Avenue
tank and Kenilworth Avenue tank. There are four storm outlets east of Maclean Avenue
tank and the sewers drop before discharging to the Lake.

¢ The ten outfalls to the Coatsworth Cut and the Turning Basins, are not impacted by the
Lake water level, since they are all exposed at elevation 75.2 m, i.e., with the obvert of
the sewer higher than this elevation.

The impact of sediment accumulation at the outfall and in flat sections of the sewer was also
investigated. Fourteen storm outfalls to the Lake were inspected and sediment accumulation
was observed in seven outfalls. Also, ten outfalls to the Coatsworth Cut and the Turning Basin
with flat upstream sewers were inspected. The inspection showed sediment accumulation for
several hundred metres in the flat sewers upstream of the outfall.

Although the impact of sediment accumulation in the sewer was not considered in the model,
sediment accumulation at the outfall and in flat sewer sections upstream of the outfall definitely
reduces the capacity of the outfall and results in higher water level. This may increase the
potential of basement flooding, especially under heavy storm conditions and/or high Lake water
levels. Regular maintenance for areas subject to sediment accumulation will reduce basement
flooding potential and hence form part of the recommendation of this study.

In addition, studies were carried out to investigate the causes and solution to the accumulation
of sediment problems at the Lake outfall structures. Detailed studies were carried out for each
one of the five active outfalls to the Lake. The impact of Lake water level, wind, current and
wave action were studied and solution alternatives were provided for each outfall structure. The
recommended solutions included reconfiguring the outfall structure to a newly developed
innovative design for a self-silting and scour control outfall structure from the Eastern Beaches
partially submerged outfalls. The recommendations are discussed in the following sections, and
more details on the studies, findings and recommendation are provided in Attachment 5, T.M.
#8.
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6.5.2.4 Impact of Kenilworth Avenue Tank in the Connected Sewers

The impact of back-up in the sewer system from the Kenilworth Avenue tank on basement
flooding was investigated. To avoid the tank backing up in the existing sewer system, flap gates
were installed at three of the incoming storm sewers at Lee Avenue, Waverly Road and on the
laneway north of Kew Beach Avenue. The flap gates are closed if the water level backing up
from the tank at the downstream side is higher than the water level in the upstream side. During
storm events, water level may rise in the tank up to the weir elevation and then overflow from
the tank to the Lake. This could happen on the average once a year, since the tank is designed
to treat the average year flow. The weir in the tank is set up currently at 75.4 m, with the
possibility of raising it up to 75.6 m, depending on the Lake water level.

Under heavy storm events, the water level in the sewers will rise, and it has to be always higher
than the tank back-up water level at the flap gate, in order for the gate to stay open. The results
of the 100-year design storm simulation show that water level in the three connected sewers
was up to the surface. Results of simulation of the July 8, 2008 event also show high surcharge
levels in all sewers connecting to the tank. Tank water level backing up in the storm sewers was
then identified as one of the causes of flooding under heavy storm events.

6.6 Problem Identification
6.6.1 Summary of Sanitary/Combined and Storm Drainage Systems

The combined sewer system has the capacity in most parts within the study area to convey the
2-year design storm without surcharge. It has been noticed, however, that most of the weirs
allowing overflow from the combined sewers to the storm sewer/CSO system, are flowing and
allowing overflow under the 2-year condition. This situation allows CSO discharges to the Don
River and the Lake to occur on a more regular, frequent basis than the 2-year design frequency.
In many areas, where road storm sewer separation has not been carried out and only one
combined sewer exists in the street, the combined sewer does not have adequate capacity to
convey the 2-year design storm without surcharge.

Under storm events larger than the 2-year design event, the combined sewer system is
surcharged, and in many areas the surcharge level is up to the surface considering the 100-year
design storm event. It is expected that if the surcharge level is above 1.8 m below the surface,
the flow in the sewer could back-up to the house basements.

To eliminate such surcharge in the combined sewer system, the first step to be considered is to
reduce as much as possible the storm water entering the system. This could be achieved by
many means including roof downspout disconnection, blocking perforated manhole covers and
sealing regular covers in low lying areas, constructing road storm sewer in street with only one
combined sewer, and repairing sewer segments to reduce 1/l, where CCTV and fog testing show
deficiencies.

The storm sewers within the study area are basically constructed to collect surface flow and
relieve the existing combined sewer system. Not all streets have storm sewers and in some
areas only a combined sewer exists and is collecting surface flow through catchbasins and
house sanitary, roof and foundation drain flow.

Generally, road storm sewers do not have house connection. Buildings have only one drain
collecting sanitary and storm flow (from roof and foundation drain) which is connected to the
combined sewer in the street. New developments have also one drain for sanitary flow
connected to the sanitary sewer, while roof downspouts drain to the surface and foundation
drains discharge to the surface through sump pump.
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Storm sewers were designed for the 2-year design storm and generally have the capacity to
convey flows up to this level. Under heavy storm events, storm sewers surcharge, and the
surcharge level could be up to the surface, especially considering the 100-year design event. At
the time the area was developed and sewer systems were installed, there was no consideration
for the major drainage system or for conveying intense storm events higher than the capacity of
the sewers. The streets were not designed with the intention of conveying flows from heavy
storm events to a safe outlet without causing surface flooding problems to the adjacent
properties.

As is expected, many storm sewers are surcharged under the 5-year design storm with the flow
exceeding their capacity. The surcharge level is up to the surface under the 100-year design
storm in many areas. This is expected since storm sewers are designed for the 2-5 year design
storm and at the time of construction there was no consideration of limiting the inlet capacity to
the sewer capacity, nor consideration for the major drainage system.

6.6.2 Model Assumptions and Application

There are some inherent limitations with the use and application of the validated storm and
sanitary/combined model for Area 32. The best possible information available at the time was
used to create, calibrate and validate the model; however, assumptions had to be made to fill
the data gaps. The following section discusses the model limitations:

e Although field investigations were completed to help identify the connectivity of the
house connections, (i.e. roof leaders, foundation drains, etc.), the connectivity of
individual house connections could not be confirmed with 100% certainty, Therefore,
assumptions normally on the conservative side were made for implementation in the
model.

e In the overland system, there may be small pockets of depression storage that may not
have been visible from the DEM data; therefore, they have not been accounted for in the
model. In reality, these small depressions would reduce the peak and increase the travel
time of the hydrographs.

e The sewer system has 200 weirs basically to divert flow from the combined sewer
system to the storm/CSO sewers. The elevation of some of the weirs was field checked
in 32 chambers, but not every weir could be checked. During the calibration/validation
and analysis of existing system, some inconsistencies in the weir information were found
and corrected, e.g. weir in the wrong pipe, weir elevation lower than pipe invert elevation
etc. Because of the size of the model however, some of the inconsistencies/errors in the
data base may not have been discovered, if it was not evident from the simulations. The
system has also orifices, of which not all of them were field checked for sizes, elevation
and locations. However, it is believed that such inconsistencies/errors if still exist, do not
have significant impact on the accuracy of the model results and recommendations.

e The DEM was provided by the City based on a 3 m x 3 m grid. GENIVAR developed a
new DEM based on the contour lines provided by the City and a 1 m x 1 m grid. The
more detailed DEM was compared with the surface elevation provided in the data base
at the manholes. The results show discrepancies in many areas. Since the DEM was not
proven to be accurate in all areas, it was decided to evaluate individually each area with
discrepancy. Evaluation at many areas having historical flooding problems, based on
limited review of all available information and on field observation resuited in adjusting
the surface elevation in the data base in some areas. Due to time limitations, this
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evaluation could not be carried out at all nodes in the model (approximately 8813
nodes).

e Stormwater contribution to the combined sewer system through perforated manhole
covers, and regular manhole covers located in low lying areas was not considered
explicitly in the model. During the calibration/validation process of the monitoring data,
this contribution was not considered since none of the monitored rainfall events
produced overland flow depth up to the manhole surface elevation. For major storm
events, the assessment shows that this could be a major contributing factor to the
surcharge in the combined sewers during major events. Since remediation measures
should consider sealing of all manhole covers contributing storm flows to the combined
sewers, the existing model does provide appropriate simulation for the sewer system
after applying these proposed remedial measures.

e The model shows instability in some areas under heavy storm conditions. Many of these
occur at control structures (weirs, orifices, gates), still some instability occur when the
surcharge level in the sewer exceeds the surface elevation and there is high flow and
water depth in the overland flow system. The instability is shown at one node, but just
one or two nodes both upstream and downstream, the model adjusts itself to provide
stable computations and proper results. The instability could not therefore be noticed
unless reviewing the profile and the HGL of the impacted sewer. It should be mentioned
however, that such instability at few locations does not affect the overall model accuracy
and the model results, overall, should be reliable.

e If the surcharge level of the sewer exceeds surface elevation, the model will allow the
flow to get to the surface through the gully (catchbasin). Although the model will maintain
the continuity (the flow volume balance), calculated water depths will not be reliable
anymore. It should be considered that model resuits under this condition only gives an
indication of problem area and the requirement for relief or remediation. After
remediation is provided and surcharge level in the sewer is controlled at least to below
surface elevation, the model results are no longer affected by this model limitation.

6.6.3 Identification of Problem Areas

Flooding problem areas were identified based on the reported basement flooding during the
historic storm events of July 8 to 22, 2008, May 17, 2006 and August 19, 2005.

It should be mentioned that the May 17, 2006 and the August 19, 2005 storm events resulted in
scattered basement flooding reports, while the July 8, 2008 storm resulted in flood reports
clustered in many areas resulting in a total of 202 complaints. Streets with more than two
basement flooding reports were considered as problem areas, since potential cause of flooding
in these streets would be sewer back-up or overland flow rather than a local cause. Nine cluster
areas as shown in Figure 6.9 were subsequently identified by the City, with the following streets
identified with flooding problems in every cluster area.

Cluster Area1 Includes Lee Avenue, Waverly Road, Kippendavie Avenue, Kew Beach
Avenue, Kenilworth Avenue

Cluster Area2 Kerr Road/Highfield Road
Cluster Area3  Minto Street

Cluster Area4  Alton Avenue and Leslie Street
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Cluster Area5 Queen Street E., Winifred Avenue and Pape Avenue

Cluster Area6 Logan Avenue, Empire Avenue, Carlaw Avenue and Saulter Street

Cluster Area7  First Avenue

Cluster Area8 Player Bivd

Cluster Area9 Kingswood Road

6.6.4
6.6.4.1

Factors Contributing to Flooding
General

The causes of flooding for the combined sewer system in Study Area 32 can be generally
attributed to the following:

Surcharge of the combined sewer caused by excessive stormwater volume entering
through:

o Perforated manhole covers

o Regular covers of manholes in low lying areas

o Connected house roof downspouts

o Connected catchbasins in streets with no road storm sewers

Surcharge of the storm sewer system, which may result in increasing the flow to the
combined sewer system through potential interaction between the two systems.

High ground water table, within basement elevation.
Accumulation of surface runoff in low-lying areas.

Backup from outfall to the Lake due to high Lake level or accumulation of sediment in
the outflow conduit.

Back-up from the interceptors due to higher water level than allowed at the pumping
station wet well of the treatment plant.

High water level at the Kenilworth tank resulting in closure of the upstream flap gates
to the contributing sewers to the tank.

Reverse sloped driveways due to surface flooding problems.

High overland flow depth above street right-of-way elevation.

Undersized storm sewer or insufficient catchbasins resulting in high overland flow.
Blocked/broken sanitary/combined sewers and manholes.

Blocked catchbasins with debris and leaves.

To determine the primary and most possible causes of basement flooding in every flooding
problem area, several sources of available information were reviewed, including:

Field investigation and site observation.

GENIVAR
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e Surface elevation contours as shown in the Digital Elevation Model (DEM) drawing.
¢ Groundwater elevations in relation to sewer invert elevation.

¢ Houses with reverse-sloped driveways.

o Results of the model for the historic storm event of July 8, 2008.

¢ Review of the basement flooding reports provided in the Hansen data base.

By analyzing the above information, it was possible to identify the most probable cause of
flooding in each flooding problem area. The results are explained below.

Basement flooding in scattered properties could be attributed to one or more of the following
local conditions:

e Poor lot grading.

e Structural problems in the private drains.

e Blockage in the house connection.

e Cracks in the basement walls or floor resulting in storm water leakage.
e Improper installation or operation of backflow preventer valves.

Specific causes of basement flooding for each cluster area are provided below. It should be
noted that the causes are based on the historic flooding that occurred on July 8, 2008, and more
causes may be applicable under the 100-year design storm event identified as criteria for
basement flooding protection.

6.6.4.2  Area Specific Factors Contributing to Flooding
CLUSTER 1 - LEE AVENUE

Causes of Flooding

¢ Accumulation of sediment and debris at the lake outfall.

¢ Accumulation of surface flow in low lying areas.

¢ Overland flow flooding due to lack of overland flow route with adequate capacity.

¢ Reverse slope driveways.

e Back-up in the storm sewer system resulting from high water level in Kenilworth Tank.
CLUSTER 1 - WAVERLEY ROAD
Causes of Flooding

e Accumulation of sediment and debris at the lake outfall.

¢ Overloaded combined sewer due to high storm flows from connected roof downspouts.

¢ High water level at the ABPS (M Bidg.) wet well causing back-up in the interceptors and
local sanitary/combined sewers including the sanitary storage pipe.

e Higher groundwater table than basement elevation.
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¢ Overland flow ponding.

e Back-up in the storm sewer system resulting from high water level in Kenilworth Tank.
CLUSTER 1 - KIPPENDAVIE AVENUE
Causes of Flooding

¢ Overloaded combined sewer due to high storm flows from perforated manholes, low
lying manholes, connected roof downspouts and sewer below ground water table.

¢ High water level at the ABPS wet well causing back-up in the interceptors and local
sanitary/combined sewers including the sanitary storage pipes.

e Higher groundwater table than basement elevation.
e Accumulation of surface flow in low lying areas.

e Back-up in the storm sewer system resuiting from high water level in Kenilworth Tank.
CLUSTER 1 - KEW BEACH AVENUE

Causes of Flooding

e Overloaded combined sewer due to high storm flows from sewer receiving surface flow
in streets with no storm sewers.

¢ High water level at the ABPS wet well causing back-up in the interceptors and local
sanitary/combined sewers.

¢ Reverse slope driveways.

e High accumulated overland flow between Woodbine Ave., Keppendavie Ave., Kenilworth
Ave. and Waverley Road.

e Back-up in the Woodbine storm sewer resulting from water level in Kenilworth Tank,
which floods the surface in Woodbine Ave and spills into Kew Beach Ave.

CLUSTER 1 — KENILWORTH AVENUE
Causes of Flooding
e Overloaded combined sewer due to high storm flows from connected roof downspouts.

* High water level at the ABPS wet well causing back up in the interceptors and local
sanitary/combined sewers.

CLUSTER 2 - KERR ROAD/HIGHFIELD ROAD

Causes of Flooding

e QOverloaded sanitary sewer due to potentially connected roof downspouts, low lying
manholes, and sewer below ground water table.

e Interconnections between the sanitary and storm sewers.
e Accumulation of surface flow in low lying areas.

e Lack of standby power at the Highfield Road Pumping Station.

GENIVAR 6-19



Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Assessment of Existing Systems

CLUSTER 3 - MINTO STREET

Causes of Flooding

Overloaded combined sewer due to high storm flows from high ground water table and
sewer receiving surface flow in streets with no storm sewers.

High water level at the ABPS wet well causing back-up in the interceptors and local
sanitary/combined sewers.

Infiltration in a sewer from TTC, assumed to be blocked and directed to the Eastern
Avenue Sewer but still some infiltration contributes to the combined sewer at Minto St.

CLUSTER 4 - ALTON AVENUE

Causes of Flooding

Overloaded combined sewer due to high storm flows from connected roof downspouts
and sewer receiving surface flow in streets with no storm sewers.

High water level at the ABPS wet well causing back-up in the interceptors and local
sanitary/combined sewers.

Higher groundwater table than basement elevation.

Accumulation of surface flow in low lying areas.

CLUSTER 4 - LESLIE STREET

Causes of Flooding

Overloaded combined sewer due to high storm flows from connected roof downspouts
and sewer below ground water table.

High water level at the ABPS wet well causing backup in the interceptors and local
sanitary/combined sewers.

Higher groundwater table than basement elevation.

Accumulation of surface flow in low lying areas.

CLUSTER 5 - QUEEN STREET EAST

Causes of Flooding

Overloaded combined sewer due to high storm flows from perforated manholes,
connected roof downspouts and sewer below groundwater table.

CLUSTER 5 — WINNIFRED AVENUE

Causes of Flooding

Overloaded combined sewer due to high storm flows including surface flow entering the

combined sewer in streets with no storm sewers.

CLUSTER 5 - PAPE AVENUE

Causes of Flooding
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Assessment of Existing Systems

¢ Overloaded combined sewer due to high storm flows from connected roof downspouts
and the sewer receiving surface flow in streets with no storm sewers.

CLUSTER 6 - LOGAN AVENUE
Causes of Flooding

e Overloaded combined sewer due to high storm flows from sewer below groundwater
table, and the sewer receiving surface flow in streets with no storm sewers.

e Accumulation of surface flow in low lying areas.
CLUSTER 6 — EMPIRE AVENUE
Causes of Flooding

e Overloaded combined sewer due to high storm flows from connected roof downspouts
and the sewer receiving surface flow in streets with no storm sewers.

e Accumulation of surface flow in low lying areas.
CLUSTER 6 — CARLAW AVENUE
Causes of Flooding

e Overloaded combined sewer due to high storm flows from sewer below groundwater
table.

¢ Accumulation of surface flow in low lying areas.
CLUSTER 6 — SAULTER STREET
Causes of Flooding

e Overloaded combined sewer due to high storm flows from connected roof downspouts,
sewer below ground water table and the sewer receiving surface flow in streets with no
storm sewers.

e Accumulation of surface flow in low lying areas.
CLUSTER 7 - FIRST AVENUE
Causes of Flooding

e Overloaded combined sewer due to high storm flows from connected roof downspouts
and sewer below groundwater table.

CLUSTER 8 — PLAYER BLVD.
Causes of Flooding

e Overloaded combined sewer due to high storm flows from perforated manholes and
connected roof downspouts.

¢ High infiltration due to sewer being lower than groundwater table.
CLUSTER 9 — KINGSWOOD ROAD
Causes of Flooding
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Eastern Beaches Basement Flooding Investigation (Area 32)

Final Project File Assessment of Existing Systems

e Combined sewer is overloaded due to sewer receiving surface flow, i.e., no storm sewer
in the street.

¢ Flooded homes are located at lower elevation than the street.

e Sewer is flat in one area resulting in inadequate capacity.

GENIVAR 6-22



¢ PR = L/\\ / / /
eoryfpris [ B - :
Joydedie|
19M0S AUBIURS e
JOMOS POUIGWIOD =
souEn o oLEJUQ 8xeT
Wl JuouNBaL} IBBMEISEAA ABg Sabpugusy
wWa)sAS Jemag Aejiueg pue pauiquiod
1'g a1nbiy

- Sawno?

1UE|d JUSWIES)L JAjeMmIlSeAY . ) -y | )
Aeg saBpugusy / auY /

Joydaoia] woig axeq : /w - \
| AAETUOHS = y Joyda2sa|

1amag Nuns) Aeyues

my

[9A07 MO
19anS UsIND =
2 + : ot SlE =l 1 " FAENY: 21
= m £8 QT e : :
=l =.H - g Z T =
= =~ U] P
I 2 0 m - -
i : ) EQT
e = g 5 = = 2 S | B DRI : = - . = 03] 385 a1 ; soidassa
fl=s g 5 Si=cjel e = B S e io W e : B =gt || i s 2 1347 ubiH
= == =5 : - = 555 B ilm e ] LT , 2 »
5. 305 2 et = = + Hi TR & 4 = s D
- & Ejz/ el $ : ] - ¥ 0=l 6B = o
=E = = & , ; i
£ s £ 5il=5 = = B - 7 / m K3
= = b = 3 % £l
5 - I Quvan30 |
i = TR : el - Bll52a S AR : ; 2 it i ) 10092:191)
\m,. it T : _ i = = alifis = hiE e | E e B it S ooI0) P
T ) == i i i
(et 3 £ ? : : 1B G i i
= £ i =5 H
H == = g . . s A St i \
i 5 :
: i 5 ;
= 5 2 il i)l m - N
5B i H m =T 5 m = /a N
16 GHVHY3! i | 2 g 5 wvvw.,/
x n i \
s o T m 1 Sla i \ @o/
1 =g = i}
— T ! £ H 4 5 \
— nm = i i £ T -
2 : . 3
- i i - a AL 7] 7
i n N
_ ; = 12 q e T . . ] i
L ; SE S B = i - i EiL 7 ; ; - - R
(3 poINag : 5 i=inas - =i =i i =1l Ve Rs 4 |
-y L i = oy - o ST ST T ks = S 130~ B
B . i ; T 1 i i gl o s 2 LT = =
— 8 B - =i e 5 R —4 : g ; i § i Sy = =
| P HOH A o - : | 2 Ul 5 5 ; = e ;
~= ol N i = = i e e = et = 2=l
\ N 5 ; " Z]
% w7 / = i i g L = L
: o/ S ES T I e
= Iy = e




= oy
FELE m z
/ it i E MR A
W 5 nEuNvael 5] | ‘
4 Z!
z &
i
NIAV HUVd V]EOLD) FELT
= T ; e
/ EERTA P (BT e
2 '/ \ 7 ek e ot
i o 1 5%
j Z [
/ ' I ‘
|
f :\»\Jﬁ =5 - R S
= ! = -
4 s el B [Aran
5/ < T I i
7 4 | o
el
/ B it o= P
b4
il [
i | B W 5
i 2 E
1 3 eI n o N
i S
& ] I
I
7
A 2 i Bl
4!
Al fl
e
i
5 e \ 1515
- (i I 5 @
2 ¢ 3
i - g " 3 b
T v
S i1 1l
B o
\.
= N
- F
= B ]
i qw SAVATIMAG:
o o
(2 - D W TAELY T b
= T
i ; I
- F12! =1 ks e
i n ot
i n L
Tah = B
W - b :
N Eoiliing
s = 5 5 i o
= ST
: - i
3 T BT 3AY GOOMNI3D g
i i E £
. §
: 0
f 4 == [
¥ P
)
3 or 1 :
i
- , :
E i B 5
i el e\
E lshes A e 2 H
T = H
14
VMY THYD = o
b i
I : fa
A
] 4
T £ 1 : B
P Iy = i = =
T iy =¥
5 i) Al 5
E . i
~ GRESHE
/s | e
2 )\ ]
il &

T e
T = ! g
\I E
— s
e s
Rl I i WITTIEHAT g E
i 2 A
i o8& 8
u i B 53 &
I - 2o L3
- : E, i
Nl q [ i S g owag
»n £ EE ¥
e - a s s 3
=z 0o n 0
i ¥ . l ID
i) \ )
) - i =
i i
i Y
] i C
2 any 3N g
Dbt i o g
i lirial B i S
; i ] 7 Al &
uhire s e 5
e T il £
AL RN
\4, E ATIes
(%
SN L !
L, |
3 i)l = ”_ =
T v - g
1
g 7 )
LILITETH _\)\
LT T /’
i Higi ]2 Angg }2
_ >
E £ t
=5 2
2 b ] 5
- |
f E
| Yol ,
1.0\ I R I . \
c L esme St \
) i A .
T d 1
\ \
i \ \
a/ ] 1 \
i A |~ -;%
5 o \ 3\
‘ . 3
)
i l
I I
D L . )
1 \ )
g i)
!
g 2 - & \
’ = N\ k! \
0 9| =
AVE] £~B — \
Y 1 \ 3
[ AR r//\
\ \ 9
B \ N 8
L e AT
y




TR

A |
1 g
i1

L
| RIS ESSR

|

g
a
3
€
]
S 2 3
AT F, e B
LRI L 6z &
i »0 3 g
I_E 5 O
Tt 2o 6 %
il L€ 5 & o
2 gs
$§i¢
& £33
- 10
CHE p—_——

Lake Ontario

e,
ST (DR

e Saii| imin

Bram et
& Vit oty s p |2
(4 S TN TR e witin s

» d{,‘emm—" ":.meﬁ:_g-‘mq
/) ST [T g
25~ 8 inamapnne 3

g

- SHORE:BLVD &




[Tl

2l i

\_ z
uv*uu u %
N

R \\\f\" &
S

: ¥ | Tl
T i, s |
ERAT r;'r.'mmﬁm,]' I
i fjym B llf
gl

U110 LB

A P e oY <
LTIy
PR P o AN

D KT A

L

(TR

e St A
L i e een oy
610 B '.__|
17 L L 5o T

|

I
»
Q
2
o
g -
a3 3
g g2
gao ¢
o-‘_°_l.l
? 3
>.§§g‘:’:g
" B2
$ B3 3L
Ez 22333
c3 &
s2n &
ISP 5
e8s°
=9 c
SNG g
Dy N >
L®%g @
22 4
30 g =
b -1 b3
o &
iz 3
El
s £ 3
o & >
e 3
P
5 3
S I
@ E
$les EE
2 T 2
220 &
o
E.. .0

{c

l.lllllllllll
AIEIIE)

i,
AN et

SHORE!BLVD

I




u

|
K/\
=

woryfoms [ (800Z '8 Ar) Buipoo)4 woweseg @ \—
odojs edid < 19H jo odof§ —— wg< . -
odoys edid > 1K 10 odoig weL-0 e — A
BAYIUNG ON — ooeuNg 0AOGY o | /. e
ele)s ebieyoing adid Jamag ULOIS  [aAeT Jalep O} Ldag Jamas uuols — = \ 2 L _ =\
WYSAS Jamas uuols \ : >
wuolg 8002 ‘8 Aint - o NsY® /
qp'g a.nbly
l..“\rl\ﬂ| — ||I - p \
s a S i X
Y = . o n|\ T i D= 7| AONRTHONS V1 _.||_J _ \/,
J " ST P i _ t. [ —\! ] | | - T
e i P | : - s .
= 2= =i | [ =4 " . — ﬁ. I_. k
o (238 | ﬁ A I I
H '
" ERE H s & == | - i
i} # . ! ﬂ 1
] a7, o 9 T ha<) Y. ; Wl » = T =
: 3 ! R : 2 ‘
= = =EVE (s / i
SN = . : 2 ‘ s NEl 5 E \ e
I} - B
= = /2 =—> R //f ) . il o
ol = NS ALATT n
= = 4 § - < =
= > I E 55 i a S i
s . _ / :
= = = 2 TR > S
= 1 T O
F orwolsn® Vi G I v cuvuy30||[40 =8
d Al I = g -
@] i =15 H B = 1
S T _ i g “
: : i
2 F g
H - = < {d = - -
= : 45 | : e
v . o5 H 2 ey i3 \
i L — I i, B ® o 2 I amum
&:— ult ez | T W 1]
D " ]
— i < - e - A 8 o
i 1 5 : m] 1 — G EAdiva
il I = =] > -
. >




} 3 Rl A -
i EEm T e N
@/ g 3A ([} A1§SE 2|
8 %
=" Fmawmwivporm - s -
T EE e
/ it SR e T

/ = i
= =77 it
= i =
]
T T I ML T 2
il Rl [ il
T 5] i T AV D
T 6 A & 3 740
&) fam) it = =
[ -
g = m T
ril P . - I
g 1P = @ 2
i b > B [Fua i ;i 2
5 Wl 15
|25
S 1 13 m == ¢
I
7 T
4 \ ;
iy i
y ; Eai
e b h :
2 5 E ; B
= 1 4 =
N : §
d AL =
NI
| 1 g o =
Bt it v i -
(i el l \ i i
= g i
B 3 \ bi
j 5 T milfrs = 3AY:
i
] : : :
[ _ TR o D
I i F] i
TS ’ - 0l 140 - 4o
a- G 4 o
_m = 1 g 1 LT
£ 4 4 L% a e
(N0 £ == Bl E :
e I a1 it 7
7] i ll - g 15
i L
| g v " 0\
= e E
I
D o f IAY GOOMNITYD

@ Study Area

st

nimseny L R )
- )
) -
R\
i \
s &
<\ &
5 N &
N\ g
\ O
- |
\
lﬁli: fl’ i
//

4 5
&
i g 2 <
I , EZ =332
] S 3 c &g 3 E
I I i ) 5 o 32 s
Qapd g 32 g8
T co3 & 82 § &
; 032 8EcEs52
5N z8g9ts
D O € 5 E
v i B SR Eiiiiy
m i i %“ﬂ:) R A 3
i REIG v S5 §vera
m i Qo O T
o
T 1.0
L e \
£ 1% o i}
/) i 3 ;
i
i )
Bbs =
S
=5
il ; Q
ul & e
i e G £
% S
rinnsin o
e 5
T o ] i L
i UL 3aY 331 ©
gt w1 O ~l
BV 1112 500
1 R
i o T
o ST PR g
i
= (bt 1 k «}
T TS REN R LT i
FoE
tis TR
I LT I}
% S m &2y T \
. £l TR At N
N
N J 2
S o e
4 |
)
: |
5 <J!
A =)
Tl e i R\
\\
/
DT B T i =4
o 5 rg
: 2! | 8
- . By 3
et | ' | H
=
L ;
i >




servhoms [

19MOG ASEJURS U0 PAUIQUIOD e

(1omas Aiejiues 10 PaUIGWOD) 9did MOJIBUS e
(Anums 10 pOUIqWOD) JOYURK
{ArmiiuRg JO POUIGOD) HOYURW MOIRUS

sodid mojleyS WalSAS Jamag Auejiues pue pauiquio)

G

*g 2inbi
g9 H ouguO afe7 -
e ~ansh
= !
h 1 —
E 2
) ﬂ - B 3 \
_ $=o
T wau
28Iy o ) - = = i ! % o \....\. E
- - ; =P T = / - .
g ) B |
T
== .; o0 m m
) ri ‘
o |
|

i 2 N o - __,.. ,
Chieard S S m - g ] r* \ @é/f&
= I N /
H " Y \
- f =18 A, R - __i == \ T
e i ~
\




[T
IR
iy

i

ERRARD.ST.

4 T

a
|
l Il
=
&
] i 1f \¢
iy
i
"2 :
i
G
i
8 =
i 2
i 1
i
| i 3AY GOOMNIIHD

E

RN
)
ERRDERT

'Hm.,

i il ]
I e
1
T
E
I n
k]

\Sir
5

1

B
m
Vi
S
il
@
xt1
i

g U
ik
it
i
T
&
. f
I 0
Hi Il

|

s
»
©
g
M=
¢,
8
© @
a £8
ga &¢
ey
o 28833,
xmE >W‘IIE
R D 5HEs s
: 2 928383
Q@ o & % 32
E2
gw,gzwﬁw
asn® g
; e o
oog O
L8E
588 3
- 280n 2
Lgwe §
>0 5
NT ©
= 82
a e H
€ = :
T Qo 7 ]
- 8 & 3
T [s] 3
ey £
i gg @
2KV IN 1 QEE g
N e e EB
'U>.-'°.§
°§"
1S €2 =
K
0 1
. Hoooo
ETEQ [&]
T
TR
\
B \
EE T

H
8
W
H
= It
s -1
i AT B ¢ |
- r ‘ \ \
\ \
\ g
A\
- - v\\
r—l /%\,
el | bl —
. i ﬁ\ \
e % \
= "\\ \\
i \ ‘l\
\
_ e
3 -
> 4 \
e % \ 1
1 & i
PR AL
,—\l- — |
1 N \ N
\
Nps
A W 30




oy dprs ] JOMOS MOJBUS 18 SOURIN O

2dojs 9did < 19H o edog we'le . i
9dois 2did > 1OH Jo odo)g wg'iL-0 °
o6seyung ON =—n 90mpNG dA0qY .

ajelg abieuding adig James pauIquwo)  [9AaT JBIEAA 0} Yidag Jamas pauiquiod
wasAg Jamag Aejiueg pue pauiquo)d
wojs ubisaq Jesp ¢
q9'g asmbiy

% f -OATBIUOHS U a
| | = |
4 : = : : [ i =
Y m 3 g W _
i g ) i) (i
A 5 - z el I.Lr..p___ ;
1 = 1
T B 3 ) g A8 N33O =] -
2 = g L] " 4
: S = L U % : : . = 2 A
= E o 74 . ik H o ~
e - T & £ N £ : 6 S S :
= 2 = ;| ] £g 3 2
i ) o - = i 3
I: J = * i % t3
_ e 5 2) T CUVHYID, —n|
o g o , L ~ef
= i i = \ .EE.. — )
z B 5 ]
o B ¥ {2 AN, _ 2 .“
y T |
S . x z 7 =i by - : i |
A . : — z an E— . (
D AL T a \
= i I =] 3 = _/
15 MY 0 i 3 m 2 \
z , 8 )
1] - “ -
—— : i 5 A \ B |
7 S R N T = By il Nt =
- = ] B _A e - Wit el s - - , : 0 i
S i oo S e : = : iz = . M_l
8 . - ‘»\.,\ _ 2] = : Ly : 2 e . S w/_
- =[E12 ST aeglls : B nEIg . e = SR TS \

TEh e

Tl

=

\
AT
[ttt
fERTIT
LTS




-1 LTI I 11} 1111k (—-—-\
o
H 1 §
8 5 1.0 cg
g
= s
: ‘:—’. Lt
g o o
T, - g st
L = [N
: A : [ §T ..
Y T 11} [dnee ﬁggsd.
. 3 > p 2 I T 8
- 2 ; D HEI T2
i I iy EEgagse
i [T} — ® o o o 2
ity = Sg E2aB s
| i mwn
fi . I « (G 3 3:2.5
62§ 38
i i - 4
g ; LoE
d 308 B
CEo 3
\ : ic
! i = &) Q‘g:‘
Gl i3 o o
- fi; 0o 2
= T . ~g
# - 53 3
v 5 i ; i & 2 §
ke QO 7 @
! IR @ O @ H
Al & [} E-1
-~ @ :
E 1 b I il gg [
! 8 - 3V 3N ‘”EE s
& (S v fi 1 (0D e s E3
2 o ° 3z - © £
T T ® 87 - 8§
; ; i ; £ 20 =
0
- = S - L7 T LD €
¢ = utic;. H]m I EF e L 1 S e o s O

W)
{C

AP W 1 T

el =
5 2
= {3 rh
-] g J P VLRI
J ol s A — ]
\ | 4 ¥ FICE b ki 4 —
& i i e i i 1/ Ee] s 1
W maai TH = Wi 9 B 41> (
[ Al Bl Ra 7 1 0 A\
B i T i T LTI .
1] . 4 B
0 T
- - £1i I
Sy I 7 ML LT 2
5 |
- & 8
i ¥ LT £ = &
.. e ¢
AV aOOMNIIYD . ¥ i
i —
! [E el . b - Y
i l \;s\-\‘" \
R \ y \

Sy
5L //‘—

O“\ss\o"“‘

]
.
!
g

T 3 Zhls- R
: \§ % . /\
ATz %
= b \
=in O
= \
g -
o \ |
= i ; w
g
o, T | )
- AN 1




soydonis [ 1MOS MOI[BUS IB DOUUBIN O

adog odig < TOH jO 8dO)S e wate - .
odo(s odid > JOH Jo vdols we't-o ° A \xw
9BseYdING ON =—n PORUNS 9AOQY .
—

slels abseuoing edid James peuIqWOo?)  [aAeT JBJBAA O} Uidag James pauiqwod

WasAG Jamag Aejiues pue pauiquo)d
usolg ubisaq Jesa 0oL

P99 3.nbty
-OATBIYONE BN ¥ d
b _ _._ _ | P i
5 1 S 2 - [ JF 1 T g - s
z % & © | - = A o I
T m | =
i z = _— == -
- = = = = g A
Vi It i ST = Mg j-aali] & N3 : ¢ / _
= o = - = H A 7 W & ] = - - — s & “
i = y = = - g 1 . =y | - = ; ° &
- 5 2 CS B z B r = = A
R S 4 e = :
. P4 = > = A L < g el ks N 12
1] =5 - S E £ N - i co 0 = L - 2
z b >
> i T y 1 [ il
S 1§ QuV2N3D TR T_W.V )

L5 O3

J
i
i
|
¥ 3AV QOOMNIIUD

)
[tz




INIAV HuVd v\uomv&

| (T g 2
it il et i

B it =

CINETIR I b

A T
LE] ]

T
k6
o
i
T,
i
. &
N\ /
™

A ~ —r— -r
2 pd 2 7 ETITLEI Tl
S (I Vi S
3 AV Nvag| L] \ r EHETK
: -1 =3 i
P !
i 2 F- . :.:. ! Il I} ST
AL 1
i i i
] I I
I = -
el NS it i
[
=1
". ] Figs 3
= 4 2 £
I : : | i
= i &l
RS
g = =)
i i &z |
E 0 ] ;
il 1 i
AT TS [

AV IN

|

s
]
&
=4 e o
2 & &
§ w o
3 g 8
2] & o
gl
a 200
O 8rzx g
gg‘o“oi
e o
EE32535%
5L W zZBBH
ol > E
Ne® o
COE N
232
580 3
.Qew>
ise 3
>8 5
ng
e
£
S8
3 ¢
g7 3¢
222
23.-
w © A
S s o

- : ; i i
= Sl i
y o g e L
B LEE = & d
: \ . Lo
] 5 (1" =] i °
i - il tti (i |
5 T & il
! ;
- 5 : \4} g i 1]
B i nin 0878 i =R
i x5y = v 7| e
5] /) i = 5 =
3 3 3 e . / :-n
) g /
3 :
2 \ ]
' N\ ]
o | o33 = : k \
55 : e )
b sy,
: z o = =
ELILE AT A E i e
AT T ST =3 R lis o
J A b I
_I Jlig = Ol i] TEThT
- 441 g
5 $ [in; » .
o | P e /]

b MTUEIF I -
G Th % 9

|
EN
\KE-SHORE'BLVD'E/

3AY GOOM;BEHO ] o ‘

g 8
- = L o B
5 d & i
z @
a )
Az il - : -
g - - = B
: 24 (=528 Se ¢ q
o it gl i
Y MY THYD = R
E i ! i
= B T
! i
3 = I
I E 5
- : T . —
i B 57
i ] =R

4

ERNAVE

{s




very Apmg D \ =

odojg 8did < 1OH j0 9405 we'L< - -
2doS odid > 1OH jo ¥dyS wegt-0 - =
2818YdING ON = 90RUNG 9AOQY . — A r
ajelg ebleyoing adid James ULIOIS  [9A87 JalBA O) YideQ James uuois _.ioo. D
e =
waysAg Jamag wWiolg e _ £
wioyg ublsaq Jea § _ ok

q.'g aunbiy A\

3 Les\-““

g

%'u.—
v IN

i3

|

I
—
-,

= 1 - iml . A N33 5 : e
] - q > . =
3= s i 2 | = 8 : z
: " : ki o - = B = i
= = = = ®
- 2 - ;! o
I gEis \ =\l ; : ]
- g fi) S8 = QS = " el & S o= b |
= = SN y = =3 o
= i - = 4" A - 3 ; 2 |
o7 e v
EEE ~/ &1 = = 6 A 1
2 | . -
A\ B g : [t :
i E | = T = 3 t__ —
VA | I q 1
\ __ 3 o) 1 B ] S QuvyY3D| A
Ll Lo ; e, . il Z _; - ¥ =5 - 2 ShB - I T !
7 = ]l = E = : g = /

8 | i - Al T i 2 3 5 { |
E B l . g { 5 i i | =]
t] ™= 5 8 i - = ik |
B 5 = e g . [{] Ky |
z = & e = = g Gl = i B T
= 3 __ { DY )
= = = = 3 = 2 = r &
I . m m T
EFTLT T (el o ® (TR
| : o =i W : g il
| B > a i i
I . = = & -] 2inE 8
e (A e L = A m —~ - G e
E TR ] -3 ; = 2 £ i |
= ; 2|2 & — 4 i | 3 = n ),
T
TR
E]| = T
o
w I = - 8
T = g {1l
TR = == o= ? S8 th
2 o 7 i H

g7)
il




BiR

=0
TWE

I o
i e
o 3

o= m
m
G
";' al iy )
§ EDS WVad
H
: firEr
]
UL i 7 ity
I il
[
= (4 )
; =
ALl
bl
L RIS,
= \ i
s f i
] 2t )
ST E
HEE T 1
; m
i
; :
i
|\ BV
a -
§ !
Bihy = = =
H D
TR 375
iy b
B . WO
Ty W
iy
T
\ R ]
-
1
at
H & T
I AV GOOMNIIYD %
g
3Inor i
) :
5 B %, =
Fo 2 8
T3
= 2 & = hlsd 5 e
WV VIO -
= B 1.
ot g
I s 5 o
AR T =]
iig

= I EIRLLT i
0\ 1101 T 1)
o x ) [
z -
3l i
5 |2 Mo S| g -
i
T T
\ i I
i
g
il
35
;
i =]
il
:
T m
E T
i
Sl I
g B
9L IR s
1] 1|
i oy
I = |l{i
7 it I
.
T |
AT
8 FiR
p =Ry 0
\ ’ a1
X% 1
m o
p =
7
2= (s
ye
fr i , f og
NGNS (=i
T =
T | I
i 14 5
T v 7
07 s b
Timn ¥
R
7 BotE| BT BT
i B T 1T
TR iy
- =/ =
: H
=
i s =in n
I
I B e
i
: B q i
i i =
gll5 i
i
F v H
; Qi =
5 B
b4 0| T i
; i
; == (2 2]
4
)
|
o |
5 _
g B
g -~
=Il8 @
1
U T
|
I
\

LR
T
—
-
i

g }
] |
7]
S
5 33
s @@
3 2 2
? & a
@ v
o843
LN B 2 B
§g3:2
e e
Ee §228¢%¢
g.ﬁfhzmmm
o® S E
~ch g
©2s i
288
502 3
.Qam%
I.ng_J
oS B
ng
e
S
S8
8 ¢
s @ E
gl
32
0 3 o a
S e o o

{s

[k
2
y
- y
] AR \
: |
Y
N \
i %\t
EALS \
) ; \|
& \
.
o i \ \
| ; I \/‘\
: i %
-] @
- o\l
-1 %)
] z \ ¥ \
\
\ \ \




voryoms [

9do|S 9did < TOH §0 9d0JS = wgi< .
9doIS 9did > JOH jo 8do)s wgL-o L
0BYNNG ON = 938UNG 9AOQY .

sje1g ab1eyoing odid Jamag WIOIS  |9A87 JBIBAA O) LidaQ James wiog
WBNSAS Jamag uuols
wo)g ubisag Jeap Q0L
pLg ainbiy

ROl

N
WA

LS oMV ;

é

-

INIAV XUV MTHOLO W %
0. B~
(RN

st St

R ——— = o v v
= D " — A.0A1aITHONS" \I\_\ I /

B ., = ( nﬁfn\ )
Ve : e
B 7 , 4
N /
1) - i o \$
= Al i . \
8 g g : o e
£ 1 & g Il STy
XY - L W | H RNCN
t * \ ) el
5 \ 3
- —. = z 5 = T W
i i N
il > I E
s — i “f pi
1 ! : ; i ’
I M..f. H. M L
= r= C.W
i L : = S LA
: = . y
LI} 3 x5
F4
o ]

N\

N\
A
=




& sosy Aprug D/

WASAS MO|J PUBHIAD s

punoib eroqe w o' < . s = =
PunoB oA0qe W OL'0- 510 & \ " \\\\\ A e —
punoiB eaoqe W GLQ > . \\J, — g —
\ 39
yideq Mol pUBLBAG ougjuQ axey L Mn aawno = =

wajsAS MOJ4 pUBRHAIAQ
wuo)g ubisaq JeaA
eg'g ainbiy

\_ J

\_f_sui_"/

¥

o

'z
1
o

\
\

\ o
R < = y = \
- T B:0AT334OHS TN Z ==
e A \
A= = = 5= 58 = 7 i 1= -
= 35 & : - 5 5 18 GE VAR > ; SE =
/3 == M - > HIlds . f 1 2 3
= & = E 2 5 i — A : = i = =
E E & = 3 2
= d 5 18 N33 zy = 7 i)
= ke ) E Sw'y s 2 & 1 P |
= =i g8 = B= BE S [~ H 0 . n 5 = _
8 E 2 8=i= =1 = | 0 ) & & !
== B = 8 S 21 5 B & | L
e === = = Bl =2 = f0.8 (8 SElS 2> 2 8 = B = | =
=S RES - - s HIHE : |
= BE 3 = ; = i | =
5B = = =} » & = Bl = 4 £ ¥

i

= =41 LN =z £l e
5B = = & =3 I 3 » = 1 .
= EH = = CilESE i = = -

i Be) 2 [ 8 — 3 B i =1 T s i |5

: E £ | 2 B =551 82 B >
Ton e I noIE i QUVHEID e
B NOER : . : : = = 58\ | ) S
2% e : ] = | = = sl & -

A
WVag)
]
9

N . 3= el p : f fiSiee 2 8 8 , _
=S| 2 = _\ !
B , £ = // ! = i (3) = T : 8 G @ r T i |
B ;| = . s [ v i |
i : = = 1 s 3 e & e o A |
-5 i == ~ === = e & o S = A - ) |
= i 8558 i T T ) \
AEE = = =1=| - i i = X o | il 2 m i - .
a5k == Bligg=) & 8 > 2 L = b - =i
= -y 5 i . fr - El -
| TLS OUVHYI: T i e palty 215 I m E 1 1 2
o e . = =g = o = ; — o m /L T e
>
&

3_18 Ex - L =
Bl 3
G I=H 28, @ p - 5 ,
= 5 z Sl B
= Gl
5 ari 5)\@ Ty ar
B E ; - g ]
: i i
e = = g g = = = m
a1 = S = szl L I
2 = & -
= - & T [~ G -

INIAY HHVd ¥ HOLO)
3]

e
G

[T
i
T

S ————




s

sesy Apmig D/ i
woskg Mo} PUBPOAD 7 e = )
punoib eAge W LY < - s —t / =
punoif eroqe W OL0-51L 0 5 = g4
pUNCB GACQRW GL 0> o I
yidag MOl PUBPOAQ oleluQ axeg \ 7 =
02
WASAS MO|4 PUBHIAD . ~ i =
uuo)g ubisaq Jeap G =\
qg°g ainbiy ) | _J
\_ y, | |
— \
— R T S OA10:3HONS 3 \ \/ .o
7" _ I
= ‘[ﬂ . . = = i Y s T
& | IAENY; Pl
= JiE E B ———— L 5
Bl B : m : u — e i T
, o o =i a2 L e = : _
i s s - . N33 B i - g
e i g I - = ij S 1
= 21l | | = o
= = i 5 w 5 :
- s h Sl = Sov Ny L =T -
E Sl = S S AL e
= B | : E: =T iy : 3
= F i 7 = = . } 3 4
e - k! N - - . nxq“.u“ TR - =
. ; B > & il \x
— B i " '/
A T E |
el 4 i = i ] . i
H as 5 7 5 £ =
i 2 — iy
B = 5 : =i 1 I il —
L 5 e i iy
b ; |2 £
LS aONVYY: ] M s 0 ] | 7 m ) £
: : : 8 | w : i M 1
[ .. : i - 1 | . > ¢ i
N () AR I T i S e 2 = _, A ! : -
. 12 D - ; I
i L ]

)
/

)

,’»_«f..w\mh..l_mww.ﬁ/

i
Z
{
v
I
"»
YV or
.,',‘/
/4
A

FTY
| TS

)
11,
e
-
[
i

.




== | = A
R=) WEBR
WOISAG MOIL PUBHIAD = » P
punoJb eA0GE W OE0 < a o - 4 —
punc:8 eroqe w OEQ-§L0 o A R

Puno.6 anoqe w L 0 > .
yidaQ MO|d PUBHIAD ouejuQ axe

wWa)SAS MOJ4 PUBHIAQ

woyg ubisa( Jesp sz
2g'9 aunbig

\_ _J/

,m«ﬁ%a,,_% ) S

u:_s\—‘i‘- st

"y T
S, x a
B:QAIB3OHS Tn! = \

[OAIErIYOHS
_. o = g = s | =
| T e s R . , e
o Froned L R | bl : 2 :
| Sh= = 5415 i (Eam HE'E AL g AT f g =
= g - H ' 7 {% 5 ——— ; -
=[a " i I oF T ¥
B : ¥ 2 g ESleE,ErIga (EIRISE Y ot A L i 3 e _
3 BE 5 SIS R =H EIE R G “ S| »Mn = = & __
e = TN 5 L 2 % SiE-m = i =n [ B
s 5i=5 = £ 5 = 2y = | “
2 = Bed » SIS B =R : S = =fANy Sl il - = 1= = . | o
== = > res o a8 f L —— = . ]
i 7 3 = = = .4 = : el = |
= - = o= NS 07 - = HStis : =
= == S = g Eirliey £ = . i . =
= : H R 2 BlEEE ‘ —Al
. 29 o & 4 z : e
Sk(e 2 : e : z -
= = =) 2 P2 2 g i S i ¢ T —
Giepn d = ; % » 5 § o PASHITE 45 [0 SHAT| \vl}1@
L b 5 B E 1 5 Big RYE Y q = (=g
B H = r2 = 3 = = IEE Bz iEls = = H/
£ g g . =B = E /
= 3 FiE B > g g = i g o / e
SIS . 2 : =1 ; e il 11—
= A f T L/ \
Il 1 Sl i s y [, |
[ i = g <) & 4] oot _.._. | __ r
= Z 3 = 3 \ |
© L (el T e S B SHp| it Ie : 3 - _
= = o s|1S = o _v ! il X
=] = 2 8 N3 B - |
= A e = = 5 BI=B N ; L 0
= B 5 = 2 z 2 3 o
2 M [T 7 o f E 3 o - &
T1§ OHvY3! ' “z S il ;
n g 8 L 210 = o 7
e ) [ > T T 2 >
7 - = = § 7
o g E , i) 5 , -
e f == T R i =




e sosy Aprig D/

WaysAS MO[J PUBPIAD =

PunoJB 9a0qe W O£'0 < .
punoJd sa0qe WOL0-51°0 °

punoib sA0qe W L0 > -

WdsQ MOl PUBLBAC ouejuQ axe
wa)sAS MO|4 PUBPAAQ
wuoig ubisaq Jeap 0oL

pg'g anbiy
=

|

g - £ NI Guvaniag L - =
0! g = Bl = = ] . z =

\

AN
NV2E

ml
]
i
|
=
3AY GOOMNIIUD
|
MVIYD

AP

_A . .( -
I Y ="

L




-

eanyssn) 3%

Asepunog eary Apmis [
UOIIBINWNIOY MOJd YBIH w—
UONBINWNIOY MOJd MO
Uled Moj4 puBpaAD
JOMIS WLOIS —
Jamag AjueS -
JaMag paulquiod —

~N ; e

juodmol @ W 000’k 00s a

(seaie (D)) sNjeIS Sinodsumog umouyun -
pajoauuoasiq sinodsumoq
Pa10auuodsi( Ajlensed sinodsumoq

pajoauuo) sinodsumog -

snJelg uondauuoy sinodsumog ouejuQ aye

AemanuQ adojg pasianay v

Bulpood juswaseg payoday o

# E]
e

pue saijadoid papooj4 JO uoijedo

P

- g

6'9 @4nbi4



Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File

/.

7.1

Development and Analysis of Alternative Remedial
Measures

Development and Screening of Alternative Remedial Measures

To minimize basement flooding occurrences and control wet weather flows, several remedial
measures are considered and evaluated. The measures are divided into four categories:

1.
2.
3.
4.

Source control measures.
Local measures.
Remedial measures applicable to the sanitary/combined sewer systems.

Remedial measures applicable to the storm drainage systems.

Table 7.1 lists the remedial measures and describes the advantages, disadvantages and
applicability of each. This table is used as a screening method from which a short list of
remedial measures is considered in the development of alternatives and the measures are
subjected to quantitative assessment of their effectiveness. The short list of the remedial
measures is:

Source Control Measures - The major source control measure which will be carried
further in the alternatives is the roof downspout disconnection. In the past, the City
encouraged residents on a voluntary basis to disconnect downspouts and re-direct
runoff towards grass area and/or to rain barrels. To move forward this program to a
higher disconnection level, the City recently adopted a mandatory disconnection
program aimed at obtaining at least 75% roof downspout disconnection, City wide.
Therefore, a 75% roof downspout disconnection of all house roofs will be considered for
all alternatives as a base remedial measure to reduce basement flooding. Other source
control measures are encouraged by the City as voluntary initiatives that promote storm
runoff control at source.

Local Remedial Measures - These measures, if properly implemented, provide the
highest level of protection for individual properties. They are highly recommended
specially for isolated cases of basement flooding. These measures will not be included in
the gquantitative assessment nor the costing of alternatives but will be recommended for
implementation in all alternatives specially for isolated houses where reported basement
flooding is not related to City's sanitary/combined or storm system issues.
Implementation of these measures will definitely enhance the preferred solution and
provide additional level of protection.

Sanitary/Combined System Remedial Measures - These measures are based on
either reducing/eliminating storm water flows from entering the sanitary/combined
system, or controlling the flow within the system. All measures will be evaluated for
feasibility of application to the study area and for consideration in developing the
alternatives.

Storm System Remedial Measures - All measures listed in Table 7.1 will be
considered and evaluated for feasibility of application in the study area and for further
consideration in developing the alternatives.

GENIVAR

7-1



‘sjuawdojaaap
MU 10} 3|qel|ddy "MOJ} PURIBAO JO
"Aioeded moy) Aousnba.y pasealoul

puelano alenbapeul
Jo/pue Bunsixa-uou o}
anp pajoLisal aqg Aew
uoneoyddy ‘saoeuns
1B} UO DAIIOBYS ISON

o} {enuajod "eale
pajoaye ay} Jo asn

ay} Bumwiy Ajuelodwesy
SjuaAa wiols Jebie)
10} In220 ued Buipuod

"Bale paAed uo jounl
Buueial Ajueiodws)
Aqg 1omas ay) 0} sojel

moy} yead Buionpai
u1 aaoaye AlydiH

(s10] Bunpred o)
seale paned abie)
Ul 991AP |04IU0D J3U|

‘(eanusoul
[eoueUl 8NbaL |IM)
onei 1s09/A5usidiye

MO "SIBUMO
Ausdoud ayeaud jo ‘uonesyul
-aoeuns snoinuadw | uoneiado-0o/aANeIIUl ybnoJy} youn.

Aue 0} 8|gedlddy

8y} salinbay

JoJemuuIols saonpay

wawaAed snoiod

‘Auadoud

aleaud uo a|qeadlojud
10N "Ausdoid

o1gnd uo sease
padojanap Apeaie

Ul juswisdwi 0} 33

‘Auedoud

JO uoyeIolSal pue
abewep ‘uondnisip 0}
anp ybiy A|geiepisuod
8Qq p|nom JjoJial 1oy}
$1509 uonejuawa dw

-abeurelp

j00. Bunosipal

Aq Jomas ay) Buusius
SLWN|OA ISJBMULLLIOIS
Buionpal ul sAday3

sud Aeme yeog

‘siseq
Auadoud jenpiapul
ue Uo passasse

-abueyo ape.b alinba.
AR "MO|} pUBIBAD

"Jjoun. Jo aWn|oA pue
smoj) yead ay) Buionpal

|0}U0D) 82.N0S

2q o] "wa|qoid Ul 8Se8.0Ul [B1lUS}0d Agalay) siomes
B 9SNneo Jou seop ‘(spJeA ul Buipuod paulgwoo/Aeliues
‘SaAljeud)|y MOJjj PUBIBAO BJBYM “9°1) asn Auadoud pue wiols UOROBUUOISIP
I seaJe ul a|qealddy | nwi Auelodwsy Aepy WO} JOUNJ JOOJ UBAIQ Japes| jooy
aAleuId)Y
ul Aupqesddy abejueapesiq abejuenpy ainseayy [041uU0) adA] jonuo)n
paJapisuo)

sainseay [eIpawWaY dANRUIBY JO Bulusaidos  |1°Z d|qel

SAINSE |BIPAWAY SANBUISYY O SiSAJeuy pue juswdojaasg 314 109loid [eulq4

(2€ eauy) uonedbisau) Buipoo|d Juswaseq sayoeag UIB)Se]



€L

HVAINID

"SIOMBS PaUIqUIoD Ul $19A00 PI|OS swoajsig
"SaABUIBYY ‘ISIX0 JOMBS WIOIS I/l Buonpas ApAnosya | Ylim SIBA00 ajoyuew pauiquo)
1" 8loym s)eals B 1Y "SBUON | aInsesw 1S02 MO| AJap snoJod Buioeday | Aejuesg
‘pa1IN3o0 ‘uondwnsuoo Joyem
jou sey Buipooy)) ‘(soue)sisse [ediviunw saonpal
1USWSSEQ 8I8UM UDAS [eI1oUBUY 8linba. SNy} ‘Jjoun. Jooi
pasn aq Aeyy 'sisixe |  Aew) Joumo awoy Jo | o asn-aJ Bunowoud Aq
jo.seq Jo) 9oeds aIsyp | uoieledo-09 sainbay HOUNJ WIS S8onpay [o11eq URY
‘siseq
Auadoud enpiaipul
UB UO passasse
8q o] ‘ws|qoud ‘saluado.d jusoelpe
B 9SNBO 10U S80p 01 Buipooy) jenuajod | “sufelp uonepLnoy o} |/|
MO]} PUBJIBAO 19UM pue moj puepano | by pue Buipoo)) [ed0
seaJe ul 9|qedlddy Ul 8sB8.0U| |Bljuslod Buronpa. u1 9A08Y3 Buipesbau 107
(Ao au) "I8MBS
WIOJ} JOUMOBWOY 8y} | AJelIUES 0] SUONOBULOD S]]
0} 80UEB]SISSE [BIOUBUI) UIeJp JO SaSEeD Ul [EIPCLUSEIRIESOR
alinbai Aew) Jaumo | |/ S@onpay -abieyoins
awoy Aq aoueusuRW Jamas 0} anp
dlpeJods pue s}so2 ainssalid oneisolpAy
‘alaymAue | 9onpal 0] Juswaseq ul sjuoAaid Jamas woly SuleIp UOIBPUNO)
paldde aq Aey uole|eisul pasinbay | Suleip JO UOKIBUUOISI] Joj dwnd dwng
“(Ano aur
WoJ4 JBumos oy au}
0] SOUBJSISSE [BIOUBUI
alinbai Aew) J1sumo ‘abieyoins
awoy Aq aoueusjueW Jamas 0} anp Buipooyy
oipeliods pue SjS0o wawaseq Jusnaid dwnd
‘aioymfAue | aonpal 0} Juswaseq Ul | 0} saluadosd [enpiaipul | dwns INOYNM IO Yiim
pajdde aq Aep uone||eisul palinbsay 10} UOIIN|OS BAROBYT uonuanaid mojpioeg
aAeUId Y
ul Aupqeorddy abejueapesiqg abejueapy ainseay| j041U0) adA] jonuo)n
paJapisuo)

SaINSeal\ |eIpaway aAljeudl|Y J0 Buiusalog

1'’Z3lqel

SaInsealy [eIpeWway oANBUIB)Y 40 sishleuy pue Juawdoasg

3|14 109loud [eul4

(zg ealy) uonebiysanu| Buipoojq Juswasegq sayoesg ussise]



v-L HYAINID
SuONIPUOd JINeJpAY | jewiuiw pue uonesedo | Ajressuab uononisuo)
pue SlulesISuod [ewndo 10} Jamas ‘UOIIONIISUOD
asodwi jou op | Bugsixa Jo SUOIPUOD jo uonesoj Buipiebal (siamas aul-yo/eul
€-v | semnn Jayjo aseuymiuy a|qeinoAey saiinbay AY1qixal) dWOos sMmo|y -u1) abeiols walsAg
“UOI}ONIISUOD IO} padu
“JUspIAS Buionpai sny) Jemas
‘SaABLIBNY s1 |/] yby asaym Areyues oy |/] Buonpal SI9A0D
v pasno0} 8q pinoys ‘BUON | 8InSeaw douBUBIUR ajoyuew @ adid
‘woalsAs Jo
'sin220 | swlod ybiy Je papioae
Buipooy; peo. Jusnbauy aq 1SN\ “waisAs "slomas Arejues ul $JaA09
"SaAeUIB)Y 2JOUM IO WoISAS Jo Jamas JO Uone|iuaA I/ Buonpai AjpAidaye ajoyueWw Jamas
v | slulod mo| e Ajuewnd -J|os seonpay 8iNSEaW }S02 MO Aeyues buiessg
“(uondrusip
oy} BI0W
‘sj@ails Jo Jaquinu
1ajealb dn Buuesy)
uondnusip AunNwwod
J91ea.b SBAI0AUL OS)Y
"J99.1S B} Je Jamas *JOM3S WJIOJS mau
wI0Js 8y} 0] asnoy 0} (Ssuresp uonepunoy
AJ9A3 WOJ} UlRIP WUOLS pue $J00.) Sawoy
mau Bunonijsuod WIOJJ SMO[} WIO)S pue
pue |9A3] 8snoy | youn aoeuns Buiuaaip
‘pale 8y} 1e uonesedss Ag walsAs paulquod
Jomss paulquwiod aiqua | moj) Buifjdde salinbas | ay) 01 SMOJ} JoTEM WIOIS uonesedss
2y} 01 paldde aq pinoH 1 aouIs Aj1s0o Aiap aonpai Ajuesipubig lames a)a|dwon
"JOMBS WI0]S
"JOM3S pauIquiod peOJ 0] Jouns 80BUNS
auo Ajuo Buiney Buiuaaip Aq welsAs
“9°| ‘SIOMOS WIOIS | "JOMIS WLIOIS MU aY) Jamas a8y} Ul SMoJj uonesedas
LY noylm sjgaas (e uj | 0119)Ino ue sasinbay Jolem WLIOIS 8onpay Jamas peoy
aAlewId)Y
ul Ajiqessddy abejueapesiqg abejueapy alnsesyy [041U0) adA] josuo)
paJapisuo)
S9INSe3| |RIpaway aAeUIRYY J0 Bulusaldg L. djgel

S2INSEa}\ [BIPWaY aAlleusally o sisAfeuy pue juswdojaraq

314 193loud eurd

(2 easy) uonebisanuj buipoo)4 Juswaseg seyoeag useisey



S-L

HVAINID

Juswipas/esealb wol;
sey Buipooy} Juswaeseq syoauajioq [enuaiod (Buysn|y Jomas
"SaAjeUIB)Y aiaym Aenoiued uandid "Jomes "9°l) 8oUBUBUIBIN
v ‘alaymliony ‘9UON | Aieyues ol |/| 8onpay pue suoneiadp
‘(Anoedeo ajenbape
"XNjjul 9]ePOWWOI. "SWJIO0JS SAISUBUI uim walsAs Bunsixa
ued walsAs Buinieosl | 810W S1EPOWILLIOIJE O} ay} Jo sued Jsyio
JI pue seaJe usamiaq | walsAs Jjo sued Jsyjo ‘UOIIONJISUOD [BLUIUIW | O] JOMSS PIPBO[IBAD
Aj[enuelsgns Asea ul Ayoedeo aseds Ulim swiaisAs Buysixa | woiy Moy JO UOISISAIP)
¥-v | sbuipeo| waisAs assym SajeulwI|a/saonpay Ul mojj saouejeg UOISISAID [BUIBIU|
‘Wwa)sAs Jo s1s09 'S8sED.I0U|
WO 01 A|geaonou Ruoeded moyy jo
Sppy "uononisuod | abelols 1o} seAeuIS)E
Buunp asn | Jayjo uey} UONINIISUOD
pue| [BUONESIDD) YHIM Buunp aandnisip
‘a|ge|reAe SaloudlU| "UoRIO| ss9| Ajlenuajod
s1 (0}e ‘pieh jooyds | aAndsye AjeoineipAy sny} pue 1oedwod
‘puepied) aoeds uado B Je UOijonJIsuod 1o) 8I0W {UO1IONIISUOD )uey
e-v | 5 pue aiaym sigeoliddy | aoeds uado salinbay 10 uoisua)xgy | oabeioys punoibiapun
“Ymoub auniny
104 Ayoedeo sapiroid
‘SJUIRIISUOD ‘sapeJbdn jo yibus) pue abieyoins Jomas
asodwi Jou op 0] 8NP UONONIISUOD | O uoneulwnd/uononpal | (Buiuumiuswaoe|dal
2V ‘L-V | semun sayio sseymhAuy anndrusip Aiap sapinoid adid) apeibdn adig
‘uonejuswadwi
oy 9oeds uado
alinbai jJou $80Q “Yue}
abe.ojs punoibiapun
uey) siuswailinbal
WO ss97
‘Juswaoe|das Jamas
‘uonejuswaldwi mo|e ‘aouBUSURW UBY] SAISUS)XD SS9|
aAleulBlyY
ul Aujqeonddy abejueapesiq abejuenpy ainseap [o4u0)
paiapisuo)

adA} jonuo)

sainseay [eIpOWaY aANBUIB)Y JO Buluaasog

L'L3l9el

S2INSEap\ [eIpaWay aANBUIBYY JO SISAjeUy pue juawdojaraq

3|14 199044 feulq
(g€ eauty) uonebisaaul buipoo|4 Juswaseqg saydeag uisisey



9L

HYAINID

‘pazisiapun ‘S]UIRJISUOD "WaISAS James Wiols
S| JOMIS WI0IS dIaym uonoNIISUOD 0} Bunsixs jo abieyoins | sepeibdn adid/siomas
2V suofnenys ul paliddy | onp1s0o jended ybiH | Bunuaasid ul 9ARd8Y3 Joljes WIS
‘moy) yead ay) Aoauod | -abeuols aul-yo/aull-ul
0} Auoedes syenbspe | 8y} jo uopeordde ay)
aAey Jou saop waisAs | nwi ued sjuawalinbal
JOMBS WEaIISUMOop aoeds/pue]
Byl JiaAnoays | ooupag jo aoussa.d ‘ayenbapeu s| Jomas
1SO|\ "9|qe|eAR ay) pue yidep | e jo Auoeded sy} aseum
e-g aIe 192418 8y} Ul Jomas uo Buipuadep | suoneoso| e smojj yead
aoeds pue peay aisym Apueoyiubis Bunesspow/Bunenbai (s1emas aull-yo/eul|
e-v suonenys ul panddy AleA ued s)son) Ul 8ARoBLg -uy) obeliols walsAg
‘198418
ay) ul sbes ou aJe asay)
pue Ayoedeo Jo)1no
alenbaspe sey walsAs
abeurelp Jolew au}
Se wa(go.d B 10U SI MOj} "IsIxa jou
puepano pue Buipoojs sa0p Alioeded Jamas
Juswaseq sesned aJaym walsAs wiols ay)
abieyoins Jamas asaym ‘seale usdo ul Jn2o0 | Buuslus JojemuWIolS Y}
LV suonenys uj palddy [Im Buipuod Jarepn Buljj013u0d Ul 8AROBY] S321ABP |0JIU0D 131U|
‘yidep ‘SISIXa
MO[} PUBIBAC 80NpaYy Auoeded reuonippe
"BuUIPOO}} SOSNEBD MOJ} aIaym wajshs jomas
z-g | Pueusno pue Auoeded “SJUIBJISUOD wio)s ol punolb ‘SuISBqUOIED
BIIXO SBY WAISAS Jomas |  uononiisuod jenuajod wouJ} younu Bukaauod Buippe Aq Aloeded
LV ay) ateym palddy | pue s1s09 jeudes ybiH Apidel ul aanoayg 19(Ul sBaIoU| | SwalSAS wiolS
‘pPa1IN230 -dn-pjinq
aAleuwIB)Y
ul Auqeonddy abejueapesig abejueapy ainseayy joHuo) adA] jonuo)
palapisuo)

SaINSes|y [eIpawsy dAleUIB)Y JO Buiusalag

I'L9lqel

S2INSE3|\ [eIpAWaY SANBUIB)Y JO SiSAjeuy pue juawdoeaaq

3|14 100l0.d [euly
(g€ easy) uonebisaau| Buipool4 Juswaseg saydeag ui)seg



HVAINID

‘pPa1inN220
sey Buipoo|} Juswaseq
aloym Auenaiued
‘aloymiiony

“3UON

“dn-p|Ing JuswiIpas woJ}
syoauaoq [enuajod
uanald ‘WalsAs

WoJ} Uone|yxa juanald

(Buiysnyy 1omas
'9°1) @ouBUBIUIBI
pue suoneladO

“XN}jul S1RPOWLLIOIIE
ueo wajlsAs Buiaieoal

Jl pUB SB8IB LUdBMISq
Allenuelsqgns Asea
sBuipeo| walsAs alsym

"SWIOIS SAISUBIUI
2I0W 3)2POWWIOIJE 0}
walsAs Jo sped Jayjo
ul Ayoedeo aseds
saleUIWIB/S8INPaY

"UOIIONISUOD [BUIIUIW
yum swasAs Bunsixa
Ul MOJ} SeoUElRg

UOISIBAIP |BUIBIU|

‘g|ge|leAR 8JB S|SuuUBYD
[ein)eu Jo SaINol

MO[} PUBIDAO BIaUM
suonenys ul palddy

‘seale
passe.b; uado jo
Ajjige|reAe-uou 0} anp
seaJe paziueq.n ul
Juswisidwi 0} ynouia

‘Ruoeded

alenbape yum sano.
puelIaA0 JO Seale sseld
oju1 youna Bunos.ip-a.
AQ Jomas wlols ayj oul
jouny Jo MOjjul 8A08Y3

SI9|IN0 PUB UOISIBAIP
MO} PUBLIBAQ

‘a|ge|ieAR S| doeds
uado aseym paiddy

‘goeds

10 Junowe jeoiubis
B Adnooo saijioe;
INMS 10 siuudioo) sy |

‘9)eJ Pa||0JIuod B

1e Buiseajal pue youni
Buuols Ajuesodwsy Aq

SMO|} Yead Jojemuuiols
Buyjjosuod ur aAdaY]

SONIjIoE}
WMS 8piroid

"SaAlRUIS)Y

I\

-V

-9

-9

£V
aAneud)y

us

paiapisuo)

Anpigeoyddy

abejueapesiqg

abejueapy

ainseay\ [043U0)

adA] jonuon

sainseay [eIpaWaY aAlleula)Y jo Buluaasng

L'Z3lqel

seinseay\ [EIpaWay eANBUIBYY JO SISAEUY pue juawdojaasd

3|14 109l01d [eutd

(2€ ea1y) uoyebiisaau| buipoo)4 Juswaseg saydeag uisise]



Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Development and Analysis of Alternative Remedial Measures

7.2 Level of Protection

The City identified the level of service criteria to be targeted in developing and sizing
remediation alternatives to alleviate basement and surface flooding. The criteria for the storm
and sanitary sewer system was established for the original 31 chronic basement flooding areas
as identified in the Work Plan and approved by City Council in April 2006. The current study
area, Area 32 which was added later, has a combined sewer system. In discussions with the
City, it was agreed to modify the original criteria (storm and sanitary sewer system) as described
below in order to match the characteristics of the combined sewer system:

e Combined Sewer System: The maximum hydraulic grade line in the combined system
shall be maintained at an elevation at least 1.8 m below the ground elevation
(considered to be the basement elevation) under the City’s 100-year design storm event.

¢ Storm Drainage System: The major storm flows are to be maintained within the road
allowance and no higher than 150 mm for local roads (or 100 mm for collectors and
industrial roads) above the crown of the road during the City's 100-year design storm
event. As a second priority, the maximum Hydraulic Grade Line (HGL) of the storm
sewer system shall be maintained to below basement elevation if economically feasible
in the local streets. The reason for considering this as a second priority is that because
the storm sewer system consists of road storm sewers, collecting only surface flow with
no house connection. High water level in the road storm sewer may only contribute to
the Inflow/Infiltration (I/) to the combined sewer through illegal cross-connections if any,
but will not affect the local house drainage system.

In the streets where houses with reverse slope driveways are located, maximum
overland flow was maintained to below 150 mm above gutter elevation, i.e., to top at
curb elevation.

7.3 Development of Study Alternatives

To alleviate the basement flooding problems, alternatives have been developed and evaluated.
The alternatives are based on the short listed remedial measures presented in Table 7.1 and
are explained in the following section. A “Do Nothing” alternative normally iincluded in a
Municipal Class Environment Assessment process was not considered here since it will not
meet the objective of eliminating the basement flooding problem based on the City’s level of
protection criteria.

In developing and evaluating the alternatives, the following concepts need to be considered in
relieving the combined and storm sewer systems and alleviating flooding problems:

¢ Reduce stormwater entering the combined sewer system as much as feasible.
e Minimize any increase in flow to the treatment plant.

e Minimize increase of flow to the lake under heavy storm events and maintain
outflow/overflow to the lake to the existing level for storms up to the 2-year design storm.

e Limit the flow entering the sewer systems to the capacity of the sewers and utilize the
street, as part of the major drainage system, to convey surface flow without excessive
ponding/flooding.

The developed study alternatives are explained below:
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Development and Analysis of Alternative Remedial Measures

Measures Applied in the Entire Area and Included in all Alternatives:

The following measures were considered for implementation with all alternatives. These
measures need to be considered since they are either required by municipal by-laws or part of
regular operation/maintenance programs:

¢ Disconnections of roof leader downspouts. Municipal by-law requires home owners in
the City of Toronto to disconnect roof leader downspouts from the sewer and discharge
roof flow to the surface. For the combined sewer area the deadline for the disconnection
was November 20, 2011. Since there are constraints in some properties which could
prevent roof downspout discharge to the surface, it is assumed that the roof
disconnection could not be achieved for 25% of the properties on the average. Roof
downspout disconnection was, therefore, considered to be increased from the existing
level to 75% of all properties in the area.

* Replacing perforated combined sewer manhole covers in partially separated areas,
where road storm sewer exists. Replacing these covers was supposed to be completed
at the time when road storm sewer was installed and surface storm flow through
catchbasins was connected to the storm sewer.

e Sealing combined and sanitary sewer manhole covers in low lying areas, to prevent
surface ponded storm flow from entering the sewer system.

e Sewer repair areas identified by recent CCTV inspection and Fog testing carried out in
2009-2011.

e Encouraging home owners to apply for the Basement Flooding Protection Program,
which provides local protection, backing up measures in the sewer system implemented
by the City.

By implementing the above measures, storm flow entering the sewer system will be reduced
and this may result in eliminating potential flooding problems in some areas. Additional remedial
measure alternatives as explained below were developed to be applied to other areas. It should
be noted that not every alternative was applied to all cluster areas, but only altematives which
are applicable were considered. In some cluster areas, only one alternative was found to be
feasibly applicable, hence was selected as the preferred alternative. All alternatives consider the
implementation of the above measures which are to be considered for the entire study area.

A. Alternatives for Sewer System
Alternative A-1

e Apply inlet control devices (ICD) in street catchbasins to limit surface storm flow entering
the combined/storm sewer. Inlet device considered is the orifice plate limiting the flow to
20 L/s per catchbasin.

e In areas where no storm sewer exists, construct road storm sewer and direct all surface
flow to the new storm sewer.

e After diverting surface flow from combined sewer, if the sewer is still surcharged to
above basement elevation upgrade the sewer, provide subsurface storage or divert flow
to a CSO sewer.

Alternative A-2
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Development and Analysis of Alternative Remedial Measures

* Increase the capacity of the combined sewer system by upgrading the sewers to lower
surcharge elevation to below basement elevation.

¢ Increase the capacity of the road storm sewers to avoid surcharging the sewer to the
surface.

Alternative A-3

¢ Provide subsurface storage (in-line or off-line) for the combined or storm sewer in which
flow is stored and released at slower rate to meet the capacity of the downstream pipe.

o Provide surface storage for storm flows in parks and open areas, if an open area is
available at the right location and with the right elevation which allows positive flow from
the sewer system to the pond.

Alternative A-4

¢ Divert flow from the combined sewer to CSO sewer to reduce surcharge level and back
up in the sanitary/combined system.

¢ Divert flow from overloaded sewer to other parts of the sewer system which has
adequate capacity.

B. Alternatives for Overland Flow System
Alternative B-1

¢ Regrade short street sections to eliminate low spot ponding areas and divert overland
flow away from flooded area.

¢ Provide additional inlets to the storm sewer if the sewer has adequate capacity.
Alternative B-2

e Collect overland flow in a shallow pipe and convey to existing outlet.
Alternative B-3

e Collect overland flow in a shallow storage pipe/tank and release at slower rate to existing
sewer system.

Alternative B-4

e Provide surface storage in parks and open areas, if a green area is available at the
required location.

7.4 Sizing of Alternatives

After implementing the general measures to the entire study area as explained in the previous
section, remedial measures alternatives were applied to the different system elements to reduce
water levels according to the level of service criteria. The alternatives were applied first to the
cluster areas, and afterwards to areas outside of the cluster areas. It should be noted that the
cluster areas, and causes of flooding in each were identified based on historic flooding reports,
basically from the July 8, 2008 storm event. Remediation requirements and the sizing of the
remedial measures are applied to areas and system elements flooded under the 100-year
design storm. The sizing is based on the level of protection criteria as explained in Section 7.2.
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Development and Analysis of Alternative Remedial Measures

There are therefore remedial measures applied to areas outside of the cluster areas, which
were not previously subject to basement or surface flooding.

7.4.1 Cluster Area 1
Lee Avenue
Sewer System
Alternative A-2
* Increase the length of the weir in Kenilworth tank.

e Upgrade the storm sewer upstream of the flap gate from 675mm to 1050mm, length of
128m and relocate the flap gate.

Alternative A-4

¢ Provide by-pass from the storm sewer upstream of the flap gate to the outfall, 600mm
diameter, length of 71 m.

Overland Flow System
Alternative B-2

e Provide curb inlets at the south street corner and connect by 300mm lead to the ditch
inlet in the park.

e Provide new catchbasin in front of the house with reverse slope driveway.
e Twin the storm sewer in the park, 600mm diameter, length of 83m.
Alternative B-4

e Provide curb cut, lower the ditch inlet by excavating in the park, or divert the flow to the
lake through a 5 m wide channel, which requires 2 m excavation.

Waverley Road
Sewer System
Alternative A-2
* Increase the length of the weir in Kenilworth tank.

e Upgrade the storm sewer upstream of the flap gate from 375mm to 900mm, length of
144m and relocate the flap gate.

Alternative A-4

* Provide by-pass from the storm sewer upstream of the flap gate to the outfall, 600mm
diameter, length of 53 m.

Overland Flow System
Alternative B-2

¢ Provide curb inlets at the south street corner and connect by 300mm lead to the ditch
inlet in the park.
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Eastern Beaches Basement Flooding Investigation (Area 32)
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¢ Twin the storm sewer in the park, 600mm diameter for a length of 102 m.
Alternative B-4

e Provide curb cut, lower the ditch inlet by excavating in the park, or divert the flow to the
lake through a 5 m wide channel, which requires 2 m excavation.

Kenilworth Avenue

Sewer System
Alternative A-2

¢ Increase the length of the weir in Kenilworth tank.
Alternative A-4

¢ Provide by-pass from the storm sewer upstream south of Kew Beach Avenue to the
outfall, 600mm diameter, length of 81 m.

Woodbine Avenue
Sewer System
Alternative A-2

¢ Upgrade the storm sewer along Woodbine Avenue all the way to Kenilworth tank from
450mm-800mm to 750mm-1200mm, total length 711 m.

Alternative A-3

¢ Provide flap gate in the storm sewer along the park upstream of the tank. Provide by-
pass from upstream of the flap gate to the proposed shallow sewer from Kew Beach
Avenue, 750mm diameter, length of 3 m.

¢ Divert the existing 525mm storm sewer servicing the Greenwood Development from the
Woodbine Avenue storm sewer to the Lake Shore Blvd. storm sewer. Provide a new
storm sewer 525mm diameter, length of 51 m.

e Upgrade the Woodbine Avenue storm sewer from the park for 152 m northward from

600mm to 900mm.
¢ Upgrade the Lake Shore Blvd. storm sewer from 300mm - 825mm to 900mm for a length
of 478 m.
Overland Flow System

Alternative B-4

e Extend the median 80 m northward to direct the overland flow to Lake Shore Blvd.,
instead of Woodbine Avenue.

e Provide catchbasin in the low area on the east side of the street, and double catchbasins
at the median on the east side at the turn to Lake Shore Blvd.

Kippendavie Avenue
Sewer System
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Eastern Beaches Basement Flooding Investigation (Area 32)
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Alternative A-1
e Upgrade the combined sewer from 300mm to 450mm for a length of 225 m.

e Upgrade the storm sewer in Buller Avenue from 300mm to 450mm for a length of 48 m.
Alternative A-2

o Parallel the combined sewer by constructing another 300mm sewer.

e Parallel the storm sewer by constructing a 375mm sewer along Puller Lane and
Kippendavie Avenue.

Kew Beach Avenue

Overland Flow System

Alternative B-2

o Collect overland flow along Kew Beach Avenue in a shallow sewer 900mm diameter
which extends to Kenilworth Avenue outfall, total length of 380 m.

Alternative B-3

¢ Provide storage in shallow culvert 900mm x 4000mm and drain through 250mm pipe to
the existing storm sewer along the beach to Kenilworth tank.

Alternative B-4

e Provide 10 m wide swale along the park area to the beach. Due to the high elevation at
the park, excavation of up to 1.0 m will be required to provide positive slope to the beach
area.

7.4.2 Cluster Area 2

Kerr Road/Highfield Road
Sewer System

Alternative A-1
¢ Block all interconnections between storm sewers and sanitary sewers.
o Add standby power at the Highfield sanitary pumping station.

o Upgrade the storm sewer along Kerr Road from 375mm diameter to 525mm diameter for
79 m. Add two catchbasins at the low area in the corner of Kerr Road and Highfield
Road.

Overland Flow System
Alternative B-1

o Regrade the southeast corner of the Dundas Street/Highfield Road intersection to
redirect overland flow along Dundas Street towards the west instead of south.

7.4.3 Cluster Area 3
Minto Street
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Eastern Beaches Basement Flooding Investigation (Area 32)
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Sewer System
Alternative A-1

* Provide new storm sewer along Minto Street west to east 375mm diameter, length of 79
m and connect to the existing sewer.

e Upgrade existing storm sewer along Minto Street north to south from 375mm to 600mm
diameter, length of 89 m.

e Upgrade existing storm sewer along Eastern Avenue east of Minto Street from 300mm
to 600mm diameter for a length of 87 m, and from 375mm to 1050mm diameter for a
length of 65 m and west of Minto Street from 600mm — 675mm to 1050mm diameter for
a length of 135 m. (total length of 1050mm diameter sewer is 200 m).

o Block the abandoned sewer from the TTC Russell Yard which drains to the Minto Street
combined sewer. Blockage should be at the TTC property line.

Alternative A-2

e Upgrade the combined sewer along Minto Street to the interceptor at Eastern Avenue,
from 300mm to 600mm for a length of 176 m.

¢ Upgrade the storm sewer along Eastern Avenue from 375mm - 600mm to 600mm -
750mm for a length of 223 m.

7.4.4 Cluster Area 4
Alton Street

Sewer System
Alternative A-1

e Upgrade the combined sewer along Alton Street (60 m), Queen Street East (39 m) and
Liang Avenue (183 m) from 500mm diameter to 750mm diameter for a total length of
282 m.

Leslie Street
Overland Flow System
Alternative B-1

o Add two double catchbasins, one in the northeast side and the other in the northwest
side at the intersection of Lake Shore Blvd. East and Leslie Street. Additional catch
basins will intercept overland flow from Lake Shore Blvd. before it spills northward along
Leslie Street.

¢ Provide double catchbasins at the low point on the west side of Leslie Street south of
Lake Shore Blvd. at the driveway to the commercial site.

7.45 Cluster Area 5
Queen Street East

Sewer System
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Eastern Beaches Basement Flooding Investigation (Area 32)
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Alternative A-1

e Upgrade the combined sewer along Queen Street between Brooklyn Avenue and Jones
Avenue from 300mm to 450mm diameter, length of 263 m and between Jones Avenue
and Leslie Street from 375mm to 750mm, length of 210 m and along Leslie Street from
450mm to 750mm diameter, length of 21 m, and from 450mm to 900mm diameter,
length of 171 m.

¢ Upgrade the combined sewer along Coady Avenue from 300mm to 450mm diameter, for
a length of 92 m, and from 375mm to 600mm diameter, for a length of 191 m.

Alternative A-2

¢ Upgrade the combined sewer along Queen Street between Brooklyn Avenue and Leslie
Street, from 300mm-375mm to 900mm diameter for a length of 463 m and along Leslie
Street from 450mm to 900mm diameter for a length of 192 m.

e Upgrade the combined sewer along Coady Avenue from 300mm to 600mm diameter for
a length of 92 m, and from 375mm to 750mm for a length of 191 m.

Winnifred Avenue

Alternative A-1

e Upgrade the storm sewer at Eastern Avenue between Caroline Avenue and Winnifred
Avenue from 450mm to 750mm diameter for a length of 83 m and from Winnifred
Avenue to Pape Avenue from 750mm to 900mm diameter for a length of 124 m.

e Upgrade the storm sewer at Eastern Avenue between Winnifred Avenue and Caroline
Avenue flowing eastward from 450mm to 750mm diameter for a length of 76 m.

e Upgrade the storm sewer along Pape Avenue south of Eastern Avenue from 1050mm to
1200mm diameter for a length of 324 m.

e Upgrade the storm sewer at Winnifred Avenue north of Eastern Avenue from 375mm to
450mm diameter for a length of 139 m and from 375mm to 600mm diameter for a length
of 84 m.

Pape Avenue
Alternative A-1

o Provide new storm sewer along Pape Avenue north of Dundas Street consisting of
525mm diameter for a length of 173 m.

¢ Provide new storm sewer along Pape Avenue south of Dundas Street, consisting of
450mm diameter for a length of 162 m.

Alternative A-2

¢ Upgrade the existing combined sewer along Pape Avenue from South of Austin Avenue
to Brighton Avenue from 600x900mm eggshaped to 1200mm diameter for a total length
of 335 m.

Eastern Avenue (West of Heward Avenue)
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Alternative A-1

a. Upgrade the storm sewer along Eastern Avenue west of Heward Avenue from 375mm to
600mm diameter, for a length of 83 m.

Eastern Avenue (West of Larchmount Avenue)
Alternative A-1

a. Upgrade the storm sewer along Eastern Avenue west of Larchmount Avenue from
450mm to 750mm diameter, for a length of 429 m.

7.4.6 Cluster Area 6
Logan Avenue
Alternative A-4

¢ Plug the connections of the combined sewers on Logan Avenue, Booth Avenue and
Morse Street north of Queen Street to the sewers south of Queen Street.

Carlaw Avenue
Alternative A-1

o Upgrade combined sewer along Carlaw Avenue north of Queen Street from 600mm x
900mm egg shape to 1050mm diameter for a total length of 366 m.

e Upgrade combined sewer along Gerrard Street East, between Boston Avenue and
Carlaw Avenue from 300mm to 600mm diameter for a length of 106 m.

Saulter Street
Alternative A-1

o Provide a new storm sewer along Saulter Street north of Eastern Avenue and along
Eastern Avenue, west of Saulter Street. The sewer is 450mm diameter for a length of
380 m, then 600mm along Eastern Avenue westward for a length of 106 m.

Empire Avenue
Alternative A-1

¢ Upgrade the storm sewer along Empire Avenue north of Eastern Avenue from 300mm to
450mm diameter, for a length of 187 m.

7.4.7 Cluster Area 7
First Avenue

o By implementing inlet control measures in street catchbasins and the general remedial
measures to be applied in the entire area, as explained in Section 7.3 above, surcharge
level in the combined sewer will be reduced to below basement elevation. No additional
measures are therefore considered.

7.4.8 Cluster Area 8
Player Blvd.
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o As explained in Cluster 7, by implementing inlet control measures in street catchbasins
and the general remedial measures to be applied in the entire area, as explained in
Section 7.3 above, surcharge level in the combined sewer will be reduced to below
basement elevation. No additional measures are therefore considered.

7.49 Cluster Area 9

Kingswood Road
Alternative A-1

e Provide new storm sewer along Kingswood Road from Brackin Avenue to EdVans Lane,
375mm diameter, for a length of 426 m.

¢ Provide new storm sewer along Queen Street East from Kingswood Road to Neville
Park Blvd., and south along Neville Park Blvd. south, 600mm diameter, for 169 m.

¢ Upgrade existing storm sewer along Neville Park Blvd. from 300mm diameter to 600mm
diameter for a length of 176 m.

7.4.10 Interceptors

As discussed previously, only two interceptors require remediation since they surcharge to
elevations above basement elevation in some areas, under the 100-year design storm event.
The two interceptors are the Queen Street Sanitary Trunk Sewer (QSSTS) and the Lake Front
Interceptor (LFI). The following describes remedial measure alternatives that have been
developed for them.

Queen Street STS
Alternative A-2

e Upgrade the downstream section of the sewer from 600mm - 675mm diameter to
2100mm diameter for a length of 269 m that will allow more flow to the treatment plant,
especially for storm events less frequent than the 2-year design storm.

Alternative A-4

o Lower the overflow weir elevation in the manhole east of Coxwell Avenue from 75.79 m
to 75.44 m. That will allow higher overflow volume to the Ashbridges Bay for storm
events less frequent than the 2-year design storm. With the proposed modified weir
elevation of 75.44 m, there will still be no overflow from the interceptor for events up to
the 2-year design storm event.

Lake Front Interceptor (LFI)
Alternative A-2

o Parallel the sewer in two areas by providing new sewer and connect to the existing
sewer as follows:

1. From east of Waverley Road to east of Coxwell Avenue, 900mm diameter for a
length of 1214 m.

2. From Maclean Avenue to Lee Avenue, 600mm diameter, for a length of 565 m.
Alternative A-3
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e Provide offline storage conduit 900mm x 4000mm for a length of 100 m in the area of
Alfresco Lawn which drains back to the interceptor through 200mm orifice.

Alternative A-4

o Divert the flow to Queen Street STS from two sewers draining areas north of Queen
Street and currently draining into the LFI. The two sewers are 300mm diameter sewer,
for a length of 7 m from Queen Street and 300mm sewer, for a length of 4 m from
Kenilworth Avenue.

7.4.11 Other Areas

The analysis of the combined sewer and storm drainage systems show areas outside the
cluster areas subject to potential flooding problems under the 100-year design storm event. This
is expected since the cluster areas are based on flooding that occurred from the July 8, 2008
storm event, which has a return period of only 10-25 year. To satisfy the City’'s basement
flooding protection criteria, alternative remedial measures have been developed and analysed
for these other areas. The objective of the remedial measures is to minimize potential flooding
to the extent physically feasible without having to upgrade and replace the entire sewerage
systems in the study area.

Victoria Park Avenue
Alternative A-1

e Upgrade the combined sewer along Victoria Park Avenue from Musgrave Street to
Swanwick Avenue from 300mm — 450mm diameter to 600mm diameter for a total length
of 328 m.

Danforth Avenue / Luttrell Avenue
Alternative A-1

e Upgrade the combined sewer along Luttrell Avenue south of Danforth Avenue from
300mm to 450mm diameter, for a length of 72 m and from 300mm to 600mm diameter
for a length of 72 m, and along Danforth Avenue west of Luttrell Avenue from 375mm to
600mm diameter for a length of 97 m.

Glen Manor Drive

Alternative A-1

« Provide new storm sewer along Glen Manor Drive from south of Beauford Road north of
intersection to south of Beauford Road south intersection with Glen Manor Drive East.
The proposed sewer is 375mm diameter, for a length of 162 m.

Kingston Road
Alternative A-1

e Upgrade the combined sewer along Kingston Road from Lee Avenue to Elmer Avenue
from 900 x 1200mm basket handle to 1200mm diameter, for a length of 467 m, and from
Columbine Avenue to Edgewood Avenue from 1050 x 1350mm - 1829 x 2080mm basket
handle to 1800mm diameter, for a length of 231 m.
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¢ Provide new storm sewer along Main Street from Gerrard Street East to Kingston Road,
450mm diameter for a length of 604 m, and along Kingston Road from Main Street to
Woodbine Avenue, 4560mm diameter for a length of 375 m, and 600mm diameter for a
length of 433 m and 900mm diameter for a length of 170 m.

e Upgrade the storm sewer along Kingston Road from Woodbine Avenue to Columbine
Avenue from 600mm - 675mm to 1050mm diameter for a length of 283 m and from
600mm to 900mm diameter for a length of 248 m.

Hambley Avenue
Alternative A-1

e Upgrade the storm sewer along Hambley Avenue north of Queen Street East from
300mm to 450mm diameter for a length of 163 m.

Rainsford Road
Alternative A-1

s Upgrade the combined sewer along Rainsford Road north of Queen Street East from
300mm to 600mm diameter for a length of 24 m.

Elmer Avenue

Alternative A-1

» Upgrade the storm sewer along Elmer Avenue north of Queen Street East from 300mm
to 450mm diameter for a length of 102 m.

Queen Street East (Between Lee Avenue and Woodbine Avenue)

Alternative A-1
e Upgrade the combined sewer on the south side from 300mm to 600mm diameter for a
length of 196 m.
¢ Upgrade the combined sewer on the north side from 375m to 600m diameter for a length
of 162 m.
Alternative A-4

¢ Interconnect the 300mm local combined sewer along Queen Street, south side to the
Queen Street Sanitary Trunk Sewer (QSSTS) at two locations, Whieler Avenue and
Bellefair Avenue by two 450mm diameter, 4 m sewer connections. Interconnect the
350mm local combined sewer along Queen Street, north side to the QSSTS at Bellfair
Avenue by 375mm diameter, 4 m sewer connection.

Queen Street East (Between Kingston Road and Greenwood Avenue)
Alternative A-1

e Upgrade combined sewer along Queen Street East, east and west of Coxwell Avenue
from 375mm to 600mm diameter for a length of 232 m.
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¢ Upgrade storm sewer along Queen Street East, from west of Woodward Avenue to
Coxwell Avenue from 450mm to 600mm diameter for a length of 55 m and from 600mm
to 900mm for a length of 215 m.

Rhodes Avenue
Alternative A-1

¢ Provide new storm sewer along Rhodes Avenue from Dundas Street to Queen Street
East, 375mm diameter, length of 275 m.

Craven Road
Alternative A-1
¢ Provide new storm sewers along Craven Road as follows:

1. From Fairlord Avenue to Gerrard Street East, 375mm diameter, for 243 m.
2. From Gerrard Street East to Dundas Street East, 450mm diameter, for 443 m.
3. From Dundas Street East to Queen Street East, 375mm diameter, for 273 m.

Eastern Avenue (West of Woodfield Road)

Alternative A-1

e Upgrade storm sewer west of Woodfield Road from 300mm to 600mm diameter for a
length of 97 m.

lvy Avenue
Alternative A-1

o Provide new storm sewer along lvy Avenue east of Prust Avenue, 375mm diameter, for
a length of 144 m.

Ravina Cres./Earl Grey Road/Shudell Avenue
Alternative A-1

e Provide new storm sewer along Ravina Cres., from Jones Avenue to Earl Grey Road,
then along Earl Grey Road to Shudell Avenue, then along Shudell Avenue eastward to
Condor Avenue. The storm sewer starts at 375mm diameter for a length of 487 m and
600mm diameter for a length of 165 m.

Hunter Street
Alternative A-1

¢ Provide new storm sewer along Hunter Street from Jones Avenue eastward, 375mm
diameter, for a length of 194 m.

First Avenue
Alternative A-1

« Provide new storm sewer along First Avenue from Thackeray Street to Logan Avenue,
375mm diameter, for a length of 88 m.
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Jones Avenue
Alternative A-1

¢ Provide new storm sewer along Jones Avenue from Dundas Street East to Queen Street
East, 300mm diameter for a length of 195 m and 450mm diameter for a length of 198 m.

Morse Street
Alternative A-1

o Upgrade the storm sewer along Morse Street south of Eastern Avenue from 450mm to
750mm diameter for a length of 233 m.

Booth Avenue
Alternative A-1

o Upgrade the storm sewer along Booth Avenue south of Eastern Avenue from 450mm to
900mm diameter for a length of 190 m.

Kenilworth Avenue

e Provide 1 double catchbasin at low point on Kenilworth Avenue, N of Queen Street.

Corley Avenue/Woodbine Avenue

e Provide 2 double catchbasins at the intersection of Corley Avenue and Woodbine
Avenue.

GENIVAR 7-20



Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File

8. Evaluation of Alternatives

8.1 Evaluation Criteria and Scoring Systems

To evaluate the different alternatives, comparative criteria was established and applied for each
sub area. The criteria are based on four categories: natural environment, social environment,
technical considerations and cost considerations. The measure for evaluating each criterion has
been established, as presented in Table 8.1.

Scoring of the evaluation was conducted in a comparative basis for three categories:

¢ No or positive impact, relatively low cost Score 3
e Neutral impact, relatively medium cost Score 2
¢ Negative impact, relatively high cost Score 1

The score has been applied to each alternative for every criterion and the total score for each
alternative is calculated. The alternative with the highest score has been selected as the
preferred alternative.

8.2 Evaluation of Alternatives

Based on the above method, alternatives for the sewer system and overland flow systems were
evaluated and scored. The results of this evaluation are presented in Table 8.2. An explanation
for the given scoring for each alternative is given below, and the preferred alternative was
selected for each area. As indicated before and shown in the previous section, not all
alternatives were applicable in every area. For most areas, only Alternatives A-1 and A-2 were
considered, and in some areas only one alternative was considered, hence selected.

Evaluation and scoring of alternatives under each criteria is explained below:

Natural Environment, Terrestrial System

Alternatives A-1, A-2, A-4 do not impact on the terrestrial system, hence scored 3. Alternative A-
3, surface storage may impact on existing trees, hence scored 2. Alternatives B-1, B-2 and B-3
do not impact on the terrestrial system, since work is basically carried out in the street, scored 3.
Alternative B-4 being in the park area, will affect existing trees, hence scored 2.

Natural Environment, Aquatic System

All alternatives, except alternatives A-2 and B-2, have no significant increase in the flow
discharged to the receiving water bodies, hence will have no impact on the aquatic system, and
scored 3. Alternatives A-2 and B-2 may result in some increase in the flow discharged to the
lake and Don River, and hence may have some impact on the aquatic system. Alternatives A-2
and B-2 scored 2.

Social Environment, Community Impact

Alternative A-2 has relatively large impact on the community since it involves digging in every
street to replace or construct new pipe, therefore it scored 1. Alternatives A-1 and A-3 as well
as, Alternatives B-3 and B-4, involve either construction in many streets or construction in open
areas and parks, and therefore, expected to provide some impact on the community. These
alternatives scored 2. On the other hand, Alternatives A-4, B-1 and B-2 are expected to provide
the least impact compared to the other alternatives, and therefore scored 3.
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Social Environment, Land Use Compatibility

Alternatives A-1, A-2, A-3, B-1 and B-2 involve construction basically within the street ROW,
and therefore provide good compatibility with existing land use, and scored 3. Other
alternatives, namely A-4, B-3 and B-4 involve either sub-surface or surface storage facilities
which are constructed in parks or other open areas used for other purposes. These alternatives
were therefore scored 2 because of their potential impact on other land uses.

Technical Considerations, Effectiveness of Control Measures

All alternatives except Alternatives A-3 and B-1 are not dependent on operation or maintenance
requirement hence considered more effective and reliable in controlling flooding, than the other
alternatives, and scored 3. Alternative A-3 requires regular maintenance and possibly
operational needs to ensure its effectiveness. Alternative B-1 involves diversion of surface flow
either overland or to the sewer through inlets/catchbasins, and its effectiveness depends on the
reliability and regular maintenance of the diversion structure. Both alternatives scored 2.

Technical Considerations, Feasibility of the Control Measures

Alternatives A-2, A-4 and B-1 are the most feasible since they depend on utilizing the existing
drainage system either by using available capacities in some areas or increasing its capacities
in some areas or increasing its capacities in other areas. These alternatives scored 3.
Alternatives A-1, A-3, B-2, B-3 are less feasible since they depend on additional remediation
elements like inlet control devices, storage or conveyance elements, hence scored 2.
Alternative B-4 requires open space or park area which should have consideration to availability
of space, accessibility, ease of construction etc., hence scored 1.

Technical Considerations, Downstream Impacts

Alternatives A-1, A-3, B-3 and B-4 will result in reduction of the peak flow to the downstream
receiving system, i.e., treatment plant and lake/rivers, and they scored 3. While Alternatives A-4,
B-1 and B-2 will not result in changing the downstream peak flow, they scored 2. Alternative A-2
will result in increasing the downstream peak since it is based on increasing the capacity of the
conveyance system. This alternative scored 1.

Cost Considerations, Capital Cost

By comparing the expected capital costs of the different alternatives, Alternative A-2 was found
to be the most expensive among the sewer system alternatives and hence scored 1, while
Alternative A-4 is the least expensive and scored 3, and Alternatives A-1 and A-3 are in
between and scored 2. Among the overland flow system alternatives, Alternative B-2 and B-3
are the most expensive and scored 1, followed by Alternative B-4 and scored 2, and then
Alternative B-1 which is the least expensive and scored 3.

Cost Considerations, O & M Cost

Alternatives A-2 and A-4 do not require additional O & M requirements and they scored 3. In
Alternative A-3, the storage elements will need additional O & M efforts and scored 1, while
Alternative A-1 will require more regular maintenance because of the ICDs and scored 2. For
the overland flow alternatives, Alternatives B-1 and B-2 require no additional O & M and scored
3, while Alternatives B-3 and B-4 will involve additional maintenance and potentially operational
requirements, if pumping is involved and hence scored 2.
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8.3 Conclusions

The results of the evaluation show that for the sewer system alternatives, Alternative A-4 scored
the highest and hence, was selected in the areas where it was applicable. In many areas
Alternatives A-1 and A-2 are the only applicable among the four alternatives. Alternative A-1
was selected in these areas since it scored higher than Alternative A-2. Alternative A-1 is based
on controlling the storm flow to the combined sewer system by applying ICDs and constructing
road storm sewers. It also considers controlling the flow to the storm sewer system and directing
more flow to the overland flow system. Alternative A-1 has the advantages of reducing the storm
flow to the treatment plant, resulting in fewer disturbances to the community and less costly,
compared to Alternative A-2.

For the overland flow system, Alternative B-1 scored the highest and hence was selected
wherever it was applicable. Comparing Alternatives B-2 and B-3, Alternative B-2 scored slightly
higher, and was selected where the two alternatives are applicable. Alternative B-4 is the lowest
scored, and was not selected in any area.
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File

9. Preferred Alternatives

9.1 General Remedial Measures

Based on the evaluation of the alternatives discussed in the previous section, the highest score
alternative among the applicable alternatives was selected as the preferred alternative in each
area. The remedial measures included in the preferred alternative are listed and explained in
the following sections. Figures 9.1 to 9.4 show all the remedial measures in the preferred
alternative. More details are provided in the conceptual design of the remedial measures
included in a separate volume in Appendix C. The conceptual design volume provides the
following:

¢ Plan and profile for every upgraded or new sewer element.
e Plan and profile for overland flow relief measures.
e Maps showing sanitary manholes with perforated cover, to be replaced with solid cover.
e Maps showing sanitary manholes recommended for cover sealing.
e Maps showing all catchbasins where inlet control is recommended.
Please note the following which is applicable to all areas:

e The implementation of source control at lot level should be encouraged for the entire
study area. In addition to the advantage of reducing the flow to the sewer system, these
measures will help in solving local basement flooding problems.

e The option of sewer replacement with a larger pipe versus sewer twinning by adding a
new relief sewer could be compared in detail during the detail design phase. Sewer
replacement was considered in this study although it could be more expensive than
sewer twinning because of the following reasons:

= Increasing the capacity of existing combined sewer is more acceptable as a
measure to eliminate basement flooding instead of building a new combined
sewer.

» The sewer system is quite old, over 100 years in many areas, and replacing
existing sewers is required for structural purposes.

» Most of the streets have more than one sewer in addition to other services and
utilities with no available space for additional sewers. Constructing a new sewer
in the street could be quite costly considering the requirements of re-location of
existing services and utilities.

e When a new storm sewer is recommended, basically in streets where no storm sewer
exists, it is required that all catchbasins in the area be disconnected from the existing
combined sewers and connected to the new storm sewer.

The following remedial measures are applied for the entire study area, and therefore, they are
not mentioned again in the details given below for each cluster area.

¢ House roof downspout disconnection of at least 75% of all the roofs in every area i.e., if
in any street the disconnection level is less than 75%, it is considered to be increased to
75% in the ultimate condition. The 75% disconnection rate was considered since it is
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9.1.1

realized that downspout disconnection in some areas may result in local surface flooding
and ponding because of unfavourable lot grading or inadequate distance between
houses. Achieving, however, higher disconnection rate is beneficial and will increase the
level of protection against basement flooding. It is assumed that the disconnected
downspout will discharge to a grass area sloping away from the house wall as much as
practical to encourage storm water infiltration to the ground before it reaches the
catchbasin.

The preferred alternative is generally based on reducing storm water entering the sewer
systems as much as feasible. This is achieved in the study area by applying the
following measures:

= Replacing the perforated manhole covers in the combined sewers by regular
solid covers.

= Sealing manhole covers in the sanitary/combined sewer system in low lying
areas where storm water ponding could occur. Sealing of these covers will result
in eliminating a significant source of storm water inflow into the
sanitary/combined sewer system during wet weather conditions.

= |nstalling inlet control device (ICD) inside the catchbasins to control the storm
flow entering the sewer. ICDs were not considered where a new storm sewer is
proposed or where the existing or recommended upgraded storm sewer has
adequate capacity. ICDs were also not considered in low lying areas or where it
may result in surface flooding problems, which could not be solved by applicable
overland flow alternative. The ICD will limit the flow to the sewer to a maximum of
20 L/s per catchbasin.

Cluster Area 1

1-1 - Lee Avenue

a.

Provide by-pass from the storm sewer upstream of the flap gate to the outfall, 600mm
diameter, length of 71 m, and relocate the flap gate.

Provide a new storm sewer in the park paralleling the existing sewer. The new sewer is
600mm diameter, length of 83 m.

Provide four double catchbasins with curb inlets at the south street corner and connect
by 300mm lead to the existing ditch inlet in the park, and by a 450mm diameter pipe to
the new 600mm sewer.

Provide new catchbasin in front of the house with reverse slope driveway and connect to
the existing storm sewer in the street.

1-2 - Waverley Road

a.

Provide by-pass from the storm sewer upstream of the flap gate to the outfall, 600mm
diameter, length of 53 m, and relocate the flap gate.

Provide a new storm sewer in the park paralleling the existing sewer. The new sewer is
600mm diameter, length of 102 m.

Provide two double catchbasins with curb inlets at the south street corner and connect
by 300mm lead to the existing ditch inlet in the park, and by a 450mm diameter pipe to
the new 600mm sewer.
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1-3 - Kenilworth Avenue

a. Provide by-pass from the storm sewer upstream of Kew Beach Avenue to the outfall,
600mm diameter, length of 81 m.

1-4 - Woodbine Avenue

a. Provide flap gate in the storm sewer along the park upstream of the Kenilworth tank.
Provide by-pass from upstream of the flap gate to the proposed shallow sewer along
Kew Beach Avenue. The by-pass is 750mm diameter, length of 3 m.

b. Divert the existing 525mm diameter storm sewer servicing the Greenwood Development
from the Woodbine Avenue storm sewer to the Lake Shore Blvd. storm sewer. Provide a
new storm sewer 525mm diameter, length of 51 m.

¢. Upgrade Lake Shore Blvd. storm sewer from 300mm — 825mm diameter sewer to
900mm diameter for a length of 478 m.

d. Upgrade the Woodbine Avenue storm sewer from the Park northward, from 600mm
diameter to 900mm diameter for a length of 152 m.

e. Extend the median northward for 80 m to direct overland flow from the north towards
Lake Shore Blvd. instead of Woodbine Avenue.

f. Provide catchbasin in the low area on the east side of the street and double catchbasins
at the median, on the east side at the location where it turns to Lake Shore Blvd. and
connect to the Woodbine Avenue storm sewer.

1-5 - Kippendavie Avenue
a. Upgrade the combined sewer from 300mm to 450mm diameter for a length of 225 m.

b. Upgrade the storm sewer in Buller Avenue from 300mm to 450mm diameter for a
length of 48 m.

1-6 — Kew Beach Avenue

a. Collect overland flow along Kew Beach Avenue in a shallow sewer, 900mm diameter
which extends from Kew Beach Avenue to Kenilworth Avenue outfall, for a total length of
380 m.

9.1.2 Cluster Area 2

2-1 - Kerr Road/Highfield Road
a. Add standby power at the Highfield Sanitary Pumping Station.

b. Block all interconnections between the storm sewer system and the sanitary sewers, as
shown in the fog testing.

c. Upgrade the storm sewer along Kerr Road from 375mm diameter to 525mm diameter for
a length of 79 m. Add two catchbasins at the low area in the corner of Kerr Road and
Highfield Road.

d. Regrade the southeast corner of the Highfield Road/Dundas Street intersection to
redirect overland flow along Dundas Street towards the west instead of the south.
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9.1.3 Cluster Area 3
3-1 - Minto Street

a. Provide new storm sewer along Minto Street west to east, 375mm diameter, length of 79
m and connect to existing storm sewer.

b. Upgrade existing storm sewer along Minto Street north to south from 375mm to 600mm
diameter for a length of 89 m.

¢. Upgrade existing storm sewer along Eastern Avenue east of Minto Street from 300mm
to 600mm diameter for a length of 87 m, and from 375mm to 1050mm diameter for a
length of 65 m and west of Minto Street from 600mm — 675mm to 1050mm diameter for
a length of 135 m. (total length of 1050mm diameter sewer is 200 m).

d. Block the abundant sewer from the TTC Russell Yard which drains to Minto Street
combined sewer. Blockage should be at the TTC yard property line.

9.1.4 Cluster Area 4
4-1 - Alton Street

a. Upgrade the combined sewer from 500mm to 750mm diameter for the following length:
60 m along Alton Street, 39 m along Queen Street East and 183 m along Liang Avenue.
Total length is 282 m.

4-2 - Leslie Street

a. Add two double catchbasins at the intersection of Lake Shore Blvd. East and Leslie
Street, one in the north east side and the other in the north west side.

b. Provide double catchbasin at the low point on the west side south of Lake Shore Blvd.
East at the driveway of the commercial site.

9.1.5 Cluster Area 5
5-1 - Queen Street East

a. Upgrade the combined sewer along Queen Street as follows:

= Between Brooklyn Avenue and Jones Avenue from 300mm to 450mm diameter,
length of 253 m.

= Between Jones Avenue and Leslie Street from 375mm to 750mm diameter,
length of 210 m.

= Along Leslie Street from 450mm to 750mm diameter, length of 21 m and from
450mm to 900mm diameter, length of 171 m.

b. Upgrade the combined sewer along Coady Avenue from 300mm to 450mm diameter,
length of 92 m, and from 375mm to 600mm diameter, length of 191 m.

5-2 - Winnifred Avenue

a. Upgrade the storm sewer in Winnifred Avenue from 375mm to 450mm diameter for
length of 139 m and from 375mm to 600mm diameter for a length of 84 m.

b. From Winnifred Avenue to Caroline Avenue (flowing eastward) from 450mm to 750mm
diameter for a length of 76 m.
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¢. Upgrade the storm sewers in Eastern Avenue as follows:

= From Caroline Avenue to Winnifred Avenue (flowing westward) from 450mm to
750mm diameter for a length of 83 m.

=  From Winnifred Avenue to Pape Avenue (flowing westward) from 750mm to
900mm diameter for a length of 124 m.

d. Upgrade the storm sewer along Pape Avenue south of Eastern Avenue from 1050mm to
1200mm diameter for a length of 324 m.

e. Remove the weir at Winnifred Avenue storm sewer north of Eastern Avenue and
upgrade pipe from 375mm to 600mm diameter for a length of 13 m.

f. Remove orifice and flap valve in the storm pipe in Caroline Avenue north of Eastern
Avenue and connect to the Eastern Avenue sewer by 450mm diameter pipe, for a length
of 10 m.

5-3 - Pape Avenue

a. Provide new storm sewer along Pape Avenue north of Dundas Street, 525mm diameter
for a length of 173 m and connect to existing storm sewer at Dundas Street.

b. Provide new storm sewer along Pape Avenue south of Dundas Street, 450mm diameter
for a length of 162 m and connect to existing storm sewer at Pape Avenue.

5-4 — Eastern Avenue (West of Heward Avenue)

a. Upgrade the storm sewer along Eastern Avenue west of Heward Avenue from 375mm to
600mm diameter, for a length of 83 m.

5-5 — Eastern Avenue (West of Larchmount Avenue)

a. Upgrade the storm sewer along Eastern Avenue west of Larchmount Avenue from
450mm to 750mm diameter, for a length of 429 m.

9.1.6 Cluster Area 6
6-1 - Logan Avenue

a. Plug the connection of the combined sewer along Logan Avenue from north of Queen
Street to the sewer south of Queen Street. This measure will ensure that the sewer
along Logan Avenue south of Queen Street is not receiving surface storm flow, and
hence considered as sanitary sewer.

b. Plug the same connection of the combined sewers at Booth Avenue and Morse Street
north of Queen Street to the sewers south of Queen Street.

6-2 - Carlaw Avenue

a. Upgrade combined sewer along Carlaw Avenue north of Queen Street from 600mm x
900mm to 1050mm diameter for a length of 366 m.

b. Upgrade combined sewer along Gerrard Street between Boston Avenue and Carlaw
Avenue from 300mm to 600mm diameter for a length of 106 m.

6-3 - Saulter Street
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a. Provide new storm sewer along Saulter Street north of Eastern Avenue, 450mm
diameter for 380 m length, and along Eastern Avenue from Saulter Street to Broadview
Avenue, 600mm diameter for 106 m length.

6-4 - Empire Avenue

a. Upgrade the storm sewer along Empire Avenue north of Eastern Avenue from 300mm to
450mm diameter, for a length of 187 m.

91.7 Cluster Area 7
7-1 - First Avenue

a. Apply inlet control devices along First Avenue and West Avenue. In addition to the other
general remedial measures applied to the entire study area, there is no need for
additional remedial measures.

91.8 Cluster Area 8

8-1 - Player Bivd

a. Apply inlet control devices along Player Blivd. In addition to the other general remedial
measures applied to the entire study area, there is no need for additional remedial
measures.

9.1.9 Cluster Area 9
9-1 - Kingswood Road

a. Provide new storm sewer along Kingswood road from Bracken Avenue to north of
Queen Street, 375mm diameter, length of 426 m.

b. Provide new storm sewer along Queen Street East from Kingswood Road to Neville
Park Blvd., and south along Neville Park Blvd., 600mm diameter, length of 169 m.

¢. Upgrade existing sewer along Neville Park Blvd. from 300mm to 600mm diameter for a
length of 176 m.

9.1.10  Interceptors
10-1 — Queen Street STS

a. Lower the weir elevation in the manhole east of Coxwell Avenue from 75.79 m to 75.44
m. that will reduce the surcharge elevation in the Queen Street STS and the connected
sewers upstream of the weir to below basement elevation. The proposed weir elevation
of 75.44 m, will still not allow overflow from the STS for events up to and including the 2-
year design storm event.

10-2 — Lake Front Interceptor (LFI

a. Divert two sewers at Queen Street to the Queen Street STS. These are 300mm sewer,
length of 7 m from Queen Street and 300mm sewer, length of 4 m from Kenilworth
Avenue, which are draining areas north of Queen Street and currently draining
southward to Lake Front Interceptor.

9.1.11  Other Areas
11-1 - Victoria Park Avenue
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a. Upgrade the combined sewer along Victoria Park Avenue from Musgrave Street to
Swanwick Avenue from 300mm — 450mm diameter to 600mm diameter for a total length
of 328 m.

11-2 - Danforth Avenue / Luttrell Avenue

a. Upgrade the combined sewer along Luttrell Avenue south of Danforth Avenue from
300mm to 450mm diameter, for a length of 72 m and from 300mm to 600mm diameter
for a length of 72 m, and along Danforth Avenue west of Luttrell Avenue from 375mm to
600mm diameter for 97 m.

11-3 - Glen Manor Drive

a. Provide new storm sewer along Glen Manor Drive from south of Beauford Road north
intersection to south of Beauford Road south intersection with Glen Manor Drive East.
The proposed sewer is 375mm diameter, for a length of 162 m.

11-4 - Kingston Road

a. Upgrade the combined sewer along Kingston Road from Lee Avenue to Elmer Avenue
from 900 x 1200mm basket handle to 1200mm diameter, for a length of 467 m, and from
Columbine Avenue to Edgewood Avenue from 1050mm x 1350mm - 1829 x 2080mm
basket handle to 1800mm diameter, for a length of 231 m.

b. Provide new storm sewer along Main Street from Gerrard Street East to Kingston Road
450mm diameter for a length of 604 m, and along Kingston Road from Main Street to
Woodbine Avenue, 450mm diameter for a length of 375 m, and 600mm diameter for a
length of 433 m and 1050mm diameter for a length of 170 m.

c. Upgrade the storm sewer along Kingston Road from Woodbine Avenue to Columbine
Avenue from 600mm — 675mm to 1050mm diameter for a length of 283 m and from 600
mm to 900 mm diameter for a length of 248 m.

11-5 - Hambley Avenue

a. Upgrade the storm sewer along Hambley Avenue north of Queen Street from 300mm
to 450mm diameter for a length of 163 m.

11-6 - Rainsford Road

a. Upgrade the combined sewer along Rainsford Road north of Queen Street East from
300mm to 600mm for a length of 24 m.

11-7 - Elmer Avenue

a. Upgrade the storm sewer along Elmer Avenue north of Queen Street East from
300mm to 450mm diameter for 102 m length.

11-8 - Queen Street East (Between Lee Avenue and Woodbine Avenue)

a. Interconnect the 300mm local combined sewer along Queen Street, south side to the
Queen Street Sanitary Trunk Sewer (QSSTS) at two locations, Whieler Avenue and
Bellefair Avenue by two 450mm diameter, length of 4 m sewer connections.
Interconnect the 350mm local combined sewer along Queen Street, north side to the
QSSTS at Belifair Avenue by 375mm diameter, length of 4 m sewer connection.
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11-9 - Queen Street East (Between Kingston Road and Greenwood Avenue)

a. Upgrade combined sewer along Queen Street, east and west of Coxwell Avenue
from 375mm to 600mm diameter for a length of 232 m.

b. Upgrade storm sewer along Queen Street East from west of Woodward Avenue to
Coxwell Avenue from 450mm to 600mm diameter for a length of 55 m and from
600mm to 900mm diameter for a length of 215 m.

11-10 - Rhodes Avenue

a. Provide new storm sewer along Rhodes Avenue from Dundas Street to Queen Street
East, 375mm diameter, length of 275 m.

11-11 - Craven Road

a. Provide new storm sewers along Craven Road as follows:
e From Fairlord Avenue to Gerrard Street East, 375mm diameter, length of 243 m.
e From Gerrard Street East to Dundas Street East, 450mm diameter, length of 443 m.
e From Dundas Street East to Queen Street East, 375mm diameter, length of 273 m.

11-12 - Eastern Avenue (West of Woodfield Road)

a. Upgrade storm sewer west of Woodfield Road from 300mm to 600mm diameter for a
length of 97 m.

11-13 - lvy Avenue

a. Provide new storm sewer along vy Avenue east of Prust Avenue, 375mm diameter, for
a length of 144 m.

11-14 - Ravina Crescent/Earl Grey Road/Shudell Avenue

a. Provide new storm sewer along Ravina Cres., from Jones Avenue to Earl Grey Road
then along Earl Grey Road to Shudell Avenue, then along Shudell Avenue eastward to
Condor Avenue. The storm sewer starts at 375mm diameter for a length of 487 m, and
600mm diameter for a length of 165 m.

11-15 - Hunter Street

a. Provide new storm sewer along Hunter Street from Jones Avenue eastward, 375mm
diameter, length of 194 m.

11-16 - First Avenue

a. Provide new storm sewer along First Avenue from Thackeray Street to Logan Avenue,
375mm diameter, length of 88 m.

11-17 - Jones Avenue

a. Provide new storm sewer along Jones Avenue from Dundas Street East to Queen Street
East, 300mm diameter for a length of 195 m and 450mm diameter for a length of 198 m.

11-18 - Morse Street
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a. Upgrade the storm sewer along Morse Street south of Eastern Avenue from 450mm to

750mm diameter for a length of 233 m.

11-19 - Booth Avenue

a. Upgrade the storm sewer along Booth Avenue south of Eastern Avenue from 450mm to

900mm diameter for a length of 190 m.

11-20 - Kenilworth Avenue

a. Provide 1 double catchbasin at low point on Kenilworth Avenue, N of Queen Street.

11-21 - Corley Avenue/Woodbine Avenue

a. Provide 2 double catchbasins at the intersection of Corley Avenue and Woodbine

9.2

9.2.1

Avenue.

Effectiveness of the Preferred Alternative
Achieving Level of Protection Criteria

The effectiveness of the preferred alternatives in relieving basement flooding problems under
the target level of service was determined using the computer model. The final recommended
sizes of the remedial measures were included in the model, and simulations were carried out
under the design storm conditions identified for the considered level of service. Figures 9.5, 9.6
and 9.7 depict the model results of the combined sewer system, storm sewer system and
overland flow system, respectively, with the preferred alternative under the design storm
conditions.

By analysing the results of the combined sewer system as shown in Figure 9.5 and
comparing to the existing condition, the preferred alternative theoretically reduces many
basement flooding locations, which are represented by dot colours changing from non-
green to green. Under the preferred alternative in local residential areas, there are no
non-green dots indicating high water level in the sewer above expected basement
elevation.

The yellow dots in the local residential areas shown in Figure 9.5 are due to the shallow
depth of the pipes and not due to the pipe surcharge. It is assumed that no basements
have any connection to these shallow pipes.

Figure 9.5 shows few pipe segments in yellow dots meaning that water level could be
above basement elevation e.g., Gerrard Street and Carlaw Avenue, Eastern Avenue
south of Queen Street, and Broadview Avenue between Tennis Cr. and Millbrook Cr. In
these locations however, there are no residential units connected to the sewer. The
buildings connected to the sewers in these locations are either high rise residential or ICI
building and no previous flooding complaints were received from these locations. As is
common practice, these buildings may be equipped with sump pumps to handle
foundation drainage.

The results of the storm sewer system shown in Figure 9.6, show no red dots and no
surcharge level in the storm sewer up to the surface. There are however, some yellow
dots indicating surcharge level above basement elevations. It should be considered
however, that there are no house connections to the storm sewers within the study area.
In partially separated areas, house connections are to the combined sewers, and in fully
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separated areas roof downspouts discharge to the surface and foundation drains either
connected to the sanitary sewer or pumped to the surface through sump pumps.

e Overland flow depth as shown in Figure 9.7 is maintained within the street right-of-way,
i.e., not higher than 300mm above the gutter level, except in front of houses with reverse
slope driveways where not higher than 150mm was considered. At a few locations the
model results show water depth slightly higher than 300mm above the gutter level for
short distances. These locations are located along:

= Eastern Avenue west of Laing Street

= North of Lake Shore Blvd., between Booth Avenue and Logan Avenue
= Laneway north of Gerrard Street, west of Victoria Park Avenue

= Crown Road at Glen Manor Drive

¢ By reviewing each individual site, it was found that properties facing these locations are
sloping upward from the street ROW and at higher ground from potential flood water
level. In addition no properties in these areas have previously reported basement
flooding. It should also be noted that this high water depth potentially occurs during the
100 year design storm conditions for a short period of time, less than 10 minutes, and
subsides quickly afterward.

9.2.2 Impact on the Overflow to the Lake

Overflow to the Lake from the study area sewer system occurs along the shoreline between
Victoria Park Avenue and the Coatsworth Cut, and to the Coatsworth Cut and Turning Basin. All
outfalls to the shoreline are controlled either by existing or proposed control facilities. The
impact of the preferred scheme on the outfalls from these facilities is discussed in Section 9.2.4,
while the impact on the Coatsworth Cut and Turning Basin overflows is discussed in this
section. There are ten outfall structures from the study area, six to Coatsworth Cut and four to
the Turning Basin.

All of these outfalls contain CSO discharges. The total discharges in these outfall structures
after implementing the preferred remedial measures were compared to the discharges under
existing conditions. Model results for the 2 year and 100 year design storms are given in Table
9.1.

Table 9.1 shows that discharges to the Lake will be generally reduced after implementing the
recommended remedial measures, as shown in all outfall structures. The degree of reduction
depends on the amount of CSO included in the outfall discharges compared to the amount of
storm water. As was mentioned earlier, one of the concepts considered in the recommended
remedial measures is to reduce the storm flow entering the combined sewer system. Although
some of the storm flows diverted from the combined sewer system by roof downspout
disconnection is infiltrated to the ground water, still stormwater to the storm sewer will be
increased and may result in some increase in storm sewer discharges to the Lake. However, as
shown in Table 9.1, the total discharges to the Lake from all outfall structures are expected to
be reduced after implementation of the preferred remedial measures.
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Table 9.1 Simulated Discharges to the Lake

2-Year Design Storm 100-Year Design Storm
Outtall
E(x':?s}lsr;g Rem‘:fé?;tion E(xn|1s3§:;g Remﬁfé?;tion
(m°/s) (m’/s)
TH-4(1) 1.60 1.25 5.23 417
TH-4(2) 1.92 1.47 5.39 4.42
TH-3 (1) 0.80 0.51 4.75 3.62
TH-3(2) 0.71 0.48 6.12 5.49
E-13 2.00 1.54 5.93 4.94
E-14 0.076 0.075 4.20 4.03
E-11(1) 5.41 4.25 14.53 13.56
E-11(2) 4.88 3.60 13.24 11.96
E-12(1) 2.95 2.22 8.79 8.30
E-12(2) 2.64 1.98 8.46 7.97
9.2.3 Impact on the Treatment Plant

The study area drains to the Ashbridges Bay Wastewater Treatment Plant through five major
interceptors. The western part of area, west of Ashbridges Bay drains to the High Level
Interceptor (HLI), Low Level Interceptor (LLI) and the Mid-Toronto Interceptor (MTI). The
eastern part of the area drains to the Queen Street STS and the Lake Front Interceptor (LFI).
One of the concepts in which the general remedial measures and the preferred alternative is
based on, is to reduce the stormwater entering the combined sewer system. This results in
reducing the flow in the interceptors and, hence the flow to the treatment plant. Table 9.2 shows
the flow in the five interceptors draining to the Treatment Plant under existing condition and after
remediation. The table is based on the model simulation under the 2 year and 100 year design
storm conditions.

As was indicated before, flow hydrographs at the study area boundary for the HLI, LLI, and MTI
were estimated using available data from another study. Table 9.2 shows that the flow to the
treatment plant will be reduced after implementing the recommended remedial measures. This
reduction is noticeable under the 2-year and the 100-year design storms even for the HLI, LLI
and MTI, although most of their contributing areas are outside of the Eastern Beaches study
area, where remedial measures are recommended. Some reduction to the flow from the Queen
Street STS could also be expected even after diverting flows from LFI to it, and lowering the
overflow weir elevation to reduce the 100-year water level. The largest reduction is observed in
the LFI, which is the result of diverting flows from it and reducing storm water entering its
contributing sewers.
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Table 9.2 Simulated Flows to the Ashbridges Bay Treatment Plant

2-Year Design Storm 100-Year Design Storm
Interceptor
Existing After Remediation Existing After Remediation
(m¥s) (m¥s) (m¥s) (m¥s)
H.L.I 6.75 6.32 8.44 7.64
Ll 2.65 2.52 3.56 3.37
M.T.L. 13.52 13.17 15.18 14.66
Queen St. STS 1.02 0.97 1.19 1.14
LFIL 0.83 0.55 1.31 0.85
9.24 Impact on Existing and Proposed Water Quality Control Facilities

The existing and proposed water quality control facilities within the study area are identified
below.

Three facilities controlling the flow to the Balmy/Kew Beach area are:
i.  Existing Kenilworth Avenue Tank
i. Existing Maclean Avenue Tank

ii. Proposed Water Quality Control Box Culvert (controlling four storm outfalls east of
Maclean Avenue Tank)

Six facilities controlling the flow to Coatsworth Cut, either under construction or where
construction will start soon are:

i.  Queen Street East storage (SS1)
ii. Woodfield Road storage (SS2)
iii. Dundas Street East/Highfield Road storage (SS3)
iv.  Kent Road storage (SS4)
v.  Ashdale Avenue storage (SS5)
vi. Edgewood Avenue storage (SS6)

All of the above facilities are designed for pollution control to the Lake according to M.O.E.
Procedure F.5.5. The design is based therefore in controlling the flow up to one overflow per
year, on the average. The assessment of the impact of the proposed remedial measures in this
study on the performance of these control facilities has been carried out considering the 2 year
design storm model simulation. Table 9.3 shows the comparison of the inflows to the facilities, in
terms of peak and total volume, under existing system conditions and after the implementation
of all recommended remedial measures. It is clear that generally the inflow to the control
facilities will be reduced, up to the 2 year design storm event. The exception to that is the inflow
to the proposed storm water control culvert, where the inflows will be slightly increased. This is
because this facility controls only storm water outfalls. However, because this culvert will be
connected to the Maclean Avenue Tank, the combined inflows to both facilities, as shown in
Table 9.3, will still be reduced in peak and volume after the implementation of the recommended
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remedial measures. In addition, it should be mentioned that in the final design of the proposed
culvent, the size required to achieve the required control was increased from 1.5 x 5m to 2 x 5m
to meet operational and maintenance needs.

It should be mentioned that the recommended remedial measures are designed for the 100 year
design storm event, and are based on the concept of reducing the storm flow entering the
combined sewers. Reduction of flows to all control facilities is therefore expected. Such
reduction will result in the control facility providing more control, less frequent over flow events
and better performance than what was considered in the design.

Table 9.3 Simulated Inflows to the Water Quality Control Structures for the 2-year
Design Storm

Existing With Remediation
| Facili
A Sl Peak Volume Peak Volume
(m¥/s) (m%s) (m%s) m®
Kenilworth Ave. Tank 1.04. 3666 0.87 3258
Maclean Ave. Tank 6.23 14448 4.88 13591
Proposed Box Culvert along the 1.86 6855 1.94 7499
shoreline
Combined inflow Maclean Ave. 8.09 21,303 6.82 21,090
Tank & Box Culvert
Queen St. Storage (SS1) 0.162 1704 0.140 1476
Woodfield Rd storage (SS2) 0.089 117 0.056 94
Dundas St. E./Highfield Rd. (SS3) 0.278 379 0.183 305
Kent Rd storage (SS4) 0.050 90 0.034 69
Ashdale Ave. Storage (SS5) 0.035 76 0.03 70
Edgewood Ave. storage (SS6) 0.529 1374 0.322 1022
9.3 Mitigation of Potential Impact and Agency Concerns

The potential environmental impacts associated with the preferred alternative are related to the
construction and implementation of the remedial measures. Most of these impacts will be
basically in effect during the construction period. These impacts, their potential sources and
mitigation, are identified in the following sections.

9.3.1 Traffic

Potential concern includes local traffic disruption during construction due to closed roads or
blockage of driveways. The following mitigating measures are proposed:

e Consultation will be held with the City’s Transportation Department to determine which
lane(s) of traffic will be maintained or detour utilized to ensure a constant flow of traffic
during construction.
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e Homeowners will be notified if temporary blockage to their driveway during construction
has to be considered, which will be kept to a minimum. Where possible, alternative short
term parking will be provided.

9.3.2 Noise and Vibration

The potential source of noise and vibration are truck traffic and construction activities. The
following mitigating measures are proposed to reduce these impacts:

¢ Minimize construction truck traffic in local residential streets by using primary routes.
¢ The City's anti-noise by-law will be enforced for all construction activities.

¢ Hours of operation during construction activities will be restricted to the hours between
7:00 a.m. and 7:00 p.m.

e Pre-construction survey will be undertaken for houses which may be affected by soll
vibration during construction activities.

e Where rock excavation is required, blasting will not be permitted.

93.3 Sedimentation

Potential sources for sedimentation related to construction activities include sediments disturbed
and deposited by construction vehicles and blowing sand and dust. The following mitigating
measures are proposed:

e Sediment traps will be placed to deal with storm runoff during construction.
¢ Tire washing facilities will be provided for vehicles exiting the sites.

s A silt fence will be installed along the perimeters of the construction sites where
appropriate to capture blowing sand and dust. Watering should be also considered.

e Exposed excavated material will be covered to prevent erosion by rain/wind.

e Catchbasins will be covered by filter fabric during construction to prevent migration of
sediments to receiving watercourses.

9.34 Trees

The removal of existing trees is a potential concern. The proposed mitigation includes the
following:

¢ Mature trees will be avoided to eliminate the need for their removal.

e Small trees, if removed, will be replaced or replanted. The replaced trees will be in
accordance with City’s requirements.

¢ Root pruning, if required, will be done in accordance with City Parks Department
Standards.

9.3.5 Restoration

All sites/areas disturbed by construction will be restored. The proposed mitigating measures
include the following;
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o Disturbed sidewalks, road and parking areas will be restored to their existing conditions
after construction.

e Removed small trees will be replanted or replaced.

e Disturbed park areas or private properties will be restored to their existing conditions or
better.

94 Cost Estimate and Sequence of Implementation
9.4.1 Unit Cost Estimate

To estimate the capital cost of the recommended remedial measures on a preliminary basis,
unit cost estimates were first established. The unit costs are based on the following sources and
represent the entire tender price:

e Recent contracts tendered in the City of Toronto, in the last three years.
* Recent contracts tendered in other Ontario municipalities.

¢ Cost estimating data previously prepared for the City of Toronto and for York Region by
the Consultant Team.

e Consideration to the increase in sewer tender pricing occurred in the last two years.

9.4.2 Total Preliminary Cost Estimate

Preliminary capital costs were estimated for every remedial measure in the preferred alternative.
For sewer construction, the cost is based on the size, depth and length of sewer.

Table 9.4 provides the preliminary capital costs for the preferred alternative per cluster area. For
Cluster 7, First Avenue and Cluster 8, Player Boulevard, the cost for recommended inlet control
devices are included under this item recommended for the entire study area. These costs do not
include land acquisition/easements or applicable taxes. The total estimated cost for all
measures in the preferred alternative is $ 38.7 million.
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Preferred Alternatives

9.4.3 Sequence of Implementation
In staging the implementation of the remedial measures, the following could be considered:

¢ Implementation of roof downspout disconnection should have high priority since this will
significantly reduce potential basement flooding in many areas under the level of
protection criteria. It should be reiterated that our analysis assumes 75% of the
connected roofs to be disconnected. Achieving higher percentage of disconnection will
be very beneficial.

¢ Sealing of sanitary manhole covers and replacing perforated manhole covers in the
combined sewers is a very cost-effective remedial measure and could be implemented
sooner than other measures which require design and tendering stages.

e Higher consideration should be given to measures to reduce storm water entering the
combined sewer system and remediation to the combined sewer system, than those to
relief the storm sewer system or the overland flow system.

* If the works for sub areas has to be staged, downstream relief sewers should be
constructed first before the upstream sewers.
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Figure 9.2
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Figure 9.3  Preferred Solutions, Cluster 5,6,7 & 8
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Figure 9.4 Preferred Solutions, Cluster 9
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Eastern Beaches Basement Flooding Investigation {(Area 32)
Final Project File

10.

10.1
The foll

Conclusion and Recommendation

Conclusions
owing conclusions can be drawn from the completion of this study.

The flow monitoring was useful in the calibration/validation of the model for the in-sewer
sanitary/combined and storm sewer conditions but the storm events recorded were not
severe enough to calibrate the model for overland (major system) conditions.

The calibration/validation of the model showed good agreement with recorded flow data
in terms of peak flows and volume of runoff. The calibration model was successfully
validated using the historic storm event of July 8, 2008.

Ground water table is between 0-5 m below ground surface over much of the study area.
Sewer infrastructure was found therefore to be below the water table in a sizable portion
of the study area. In particular, most sewers within 1500 m of Lake Ontario were found
to be below the ground water table. As a result of the hydrogeological analysis and the
monitoring program, it is possible that groundwater infiltration would have been rapid
enough in some areas with shallow ground water levels and contributed to basement
flooding.

Past and present field investigations confirm that the existing outfalls along the Eastern
Beaches are subjected to heavy siltation and partial or complete blockage by sediments.
These sediments enter pipes by different mechanisms and have several sources
including:

o Sediments carried by sewer flows;
o Sediments carried by along shore currents and waves from the open lake; and

o Sediments carried by shoaling waves and wave-generated currents at the
shoreline which vary with wind direction and wave height.

The beach is in dynamic equilibrium at different time-scales, being re-shaped during
each wave event to achieve a stable slope, with crescents between the hard points
formed by the outfalls. Any proposed control structure or other measures need to
preserve the beach amenity while also improving the performance of the outfalls and
related sewer systems. Existing designs and conventional outfall designs are not
working effectively due to a number of factors. While the need for some outfalls can be
eliminated by re-routing sewer flows, the remaining outfalls must function better.

The causes of flooding which occurred during the July 8, 2008 storm event can be
generally attributed to the following:

o Surcharge of the combined sewer caused by excessive stormwater volume
entering through:

= Perforated manhole covers;
= Regular covers of manholes in low lying areas;
»  Connected house roof downspouts; and

= Connected catchbasins in streets with no road storm sewers.

GENIVAR
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Eastern Beaches Basement Flooding Investigation (Area 32)
Final Project File Conclusion and Recommendation

o Back-up from outfall to the Lake due to high Lake level or accumulation of
sediment in the outflow conduit, resulting in street flooding.

o Back-up from the interceptors due to high water level at the pumping station wet
well of the treatment plant.

o High water level at the Kenilworth tank resulting in closure of the upstream flap
gates to the contributing sewers to the tank.

o Reverse sloped driveways due to surface flooding problems.

o Surcharge of the storm sewer system, which may result in increasing the flow to
the combined sewer system through potential interconnections between the two
systems.

o High ground water table, within basement elevation.
o Accumulation of surface runoff in low-lying areas.
o High overland flow depth above street right-of-way elevation.

o Undersized storm sewer or undersized catchbasins resulting in high overland
flow.

o Blocked/broken combined/sanitary sewers and manholes.
o Blocked catchbasins.

e The majority of the basement flooding has been caused by the combined sewer system
with less flooding arising from the storm sewers.

¢ Source control measures alone will not significantly reduce basement flooding.
Therefore, preferred remedial measures consist of a combination of source control
measures and remedial measures applicable to the sewer systems.

o With the implementation of the preferred remedial measures and under the considered
level of service, the combined/sanitary sewer system will not be surcharged. Storm
sewer surcharge will occur for areas where it is not feasible to maintain the maximum
HGL at no surcharge level and overland flow depth will be maintained within the street
pavement.

* Reported basement flooding in scattered homes are not caused by the combined or the
storm drainage system but rather by local condition at the lot level. Flooding may be a
result of poor lot grading, cracked basement walls, entry of storm water through
windows/doors, blocked or broken house drains, cross connection between the sanitary
and storm drains, improper installation or operation of the back flow preventer valve, etc.
Homeowners should disconnect roof downspouts where feasible and employ applicable
measures supported by the Basement Flooding Protection Subsidy Program.

¢ The Schedule ‘B’ Class EA process has been fulfilled through the two PICs, agency
consultation and the submission of this project file document.

10.2 Recommendations

The following recommendations are made with respect to this study:

GENIVAR 10-2
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o City to proceed with short term interim remedial measures. These measures could be
implemented without requiring additional investigation or detailed design and
specification/tendering procedures. These measures will provide interim improvements
to the combined and storm drainage systems resulting in reduction of the risk of
basement and surface flooding. Details related the interim remedial measures are
provided in Appendix D, and consist of:

o Local remedial measures at Minto Street, Kingswood Road, Lee Avenue,
Waverley Road, Woodbine Avenue, Kerr Road/Highfield Road, and Leslie Street.

o Sediment removal from the five active storm outfalls and the ten outfalls with flat
upstream sewers inspected during the course of the study.

o Maintenance and repair of sewers identified in the 2009 and 2010 CCTV
inspection.

o Replacement of porous manhole covers on the combined sewer system with
solid covers.

o Sealing of combined/sanitary manhole covers in low lying areas.

e Additional inflow/infiltration study is recommended particularly in the areas with high
ground water levels where sewers intersect the ground water table to determine
locations where ground water seepage could be a factor to sewer surcharge and
basement flooding.

e Reconfiguring the outfall structure is required for the five active outfalls to the lake,
namely, Lee Avenue, MacLean Avenue, Waverley Road, Kenilworth Avenue and
Nursewood Road ouffalls. It is, however, recommended to start with the Kenilworth
Outfall Structure, as a pilot project and implement the following:

o Advance the GENIVAR'’s conceptual design for a self-silting and scour control
outfall structure as presented in T.M. #8, Attachment 5, to preliminary design;

o Refine the design using 3D computer model and/or laboratory scale model;

o This shall be accompanied by a joint probability analysis for Lake Ontario water
levels and rainfall-runoff storm events. Also more detailed current measurements
and numerical analysis should be considered to understand and quantify the
near-shore sediment transport characteristics due to currents and or waves.

o After monitoring the re-configured structure at Kenilworth Avenue outfall for 1-2
years, implementation of re-configuring the other outfall structures should
proceed.

e City to continue promoting the Basement Flooding Protection Subsidy Program.
Implementation of the measures included in this program will provide protection to most
houses and will enhance the performance and level of protection provided by the
remedial measures in the preferred alternative.

e City to proceed to detailed design and construction of preferred remediation measures in
accordance with available funding from the capital budget and sequencing with other
basement flooding protection projects.
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[l ToroNTO

Investigation of Basement Flooding — Study Area 32

Notice of Study Commencement — Municipal Class Environmental Assessment

Study Overview N o 1 g
The City of Toronto has initiated a et
Municipal Class Environmental Assessment — o
(EA) study to assess the causes and s "1 v
impacts of flooding problems in Study Area Aﬁf\

32 (see map) and to develop solutions to ‘,‘ L
alleviate future basement and surface %
flooding.

In 2006, the City implemented a Work Plan LidE o

to mitigate flooding for 31 areas that

experienced flooding from severe storms.

During the summer of 2008, a series of

intense storms flooded many residents’ -
homes in the Eastern Beaches area. As a Treasmens Pant
result, the Eastern Beaches has been

identified as Study Area 32 for investigation.

The aim of this study will be to develop a =
plan that will prevent future flooding and reduce the amount of stormwater entering all storm and sanitary
sewer systems.

The Process

The study will follow the requirements set out in the Municipal Class EA document (amended 2007). It will
define the problem, consider and evaluate alternative solutions, assess impacts of the proposed solutions,
and identify measures to lessen any adverse impacts. Members of the public and interest groups will have
opportunities to provide their input at key stages throughout the study.

Public Consuitation

Two Public Information Centres (PICs) are planned for this study. The first PIC is tentatively scheduled for
Fall 2010. City staff and our consulting team will be present to answer questions and discuss the next
steps in the process. Notification of the PIC will be advertised in the local community newspaper and
notices mailed to those within the study area.

We would like to hear from you
Public consultation is an important part of this study. If you have any questions or comments or would like
to be placed on the study mailing list, please contact:

Josie Franch

Public Consultation Coordinator
City of Toronto

Metro Hall, 19th Floor

55 John Street

Toronto, ON M5V 3C6

Tel: 416-338-2859

Fax: 416-392-2974

TTY: 416-397-0831
jfranch@toronto.ca
toronto.calinvolved/projects
Issue Date: November 20, 2009

Information will be collected in accordance with the Municipal Freedom of Information and Protection of Privacy Act. With the exception of

personal information, all comments will become part of the public record.




1l ToronTo ca B3O8

Investigation of Basement Flooding — Study Area 32

Municipal Class Environmental Assessment
Notice of Public Open House #1

Please join us at our first Public Open House to find out about the causes of flooding in the study area and learn more
about the alternatives being considered. You will have an opportunity to speak one-on-one with project staff and view
displays. Drop-in anytime between 7:00 p.m. and 9:00 p.m on either of the dates noted below. We look forward to seeing
you there. Details are as follows:

Date: Wednesday, September, 29, 2010

Time: 7:00 p.m. to 9:00 p.m.

Location: Jimmie Simpson Community Centre ¢ 870 Queen St. E. (Gymnasium)

or

Date: Thursday, September 30, 2010

Time: 7:00 p.m. to 9:00 p.m.

Location: Mennonite New Life Centre of Toronto ¢ 1774 Queen St. E. (Main level)
Background

During the summer of 2008, the Eastern Beaches area experienced a series of intense storms that resulted in the
flooding of many residents’ homes. As a result, an Environmental Assessment (EA) began in August 2009 with the
Eastern Beaches being identified as Study Area 32 for investigation (see map). Study Area 32 is loosely bounded by the
Don River (W), Danforth Avenue (N), Victoria Park Avenue (E) and Lake Shore Blvd (S). The study will develop a plan to
prevent future flooding and reduce the amount of storm water entering all storm and sanitary sewer systems.

We would like to hear from you:

If you are unable to attend the meeting but would like
to be provided with information or would like to be
added to the study mailing list, please contact:

Josie Franch

Public Consultation Coordinator
City of Toronto

Metro Hall, 19th Floor

55 John St.

Toronto, ON M5V 3C6

Tel: 416-338-2859

Fax: 416-392-2974

TTY: 416-397-0831

E-mail: jfranch@toronto.ca
Visit: toronto.ca/involved/projects

Issue Date: September 16, 2010 ¥ r

Information will be collected in accordance with the Municipal Freedom of Information and Protection of Privacy Act.
With the exception of personal information, all comments will become part of the public record.
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Cluster 1
Causes of Flooding and Potential Remedial Measures

Lake Ontario

-] — -
50__._._,5130:150 200 250m

Legend

O Reported Basement Flooding
A Reversed Slope Driveway
Downspouts Connection Status
*+  Downspouts Connected
Downspouts Partially Disconnected
Downspouts Disconnected
Unknown Downspouts Status (ICl areas)

- Combined Sewer
—= Sanitary Sewer
——= Storm Sewer
Overland Flow Path

- Low Flow Accumulation
—= High Flow Accumulation
) Study Area Boundary

.
o
@ Low Point %4 Cluster Area

Causes of Flooding

» Overloaded combined sewer due to high storm flows from
perforated manholes, low lying manholes, connected roof
downspouts, sewer below ground water table and sewer
receiving surface flow in streets with no storm sewers.

» Higher groundwater table than basement elevation.
» Accumulation of surface flow in low lying areas.

* Reverse slope driveways.

« High overland flow from Woodbine Ave.

« Overland flow ponding due to lack of overland flow route
with adequate capacity.

« Accumulation of sediment and debris at the lake outfall
structures.

* Back up in the storm sewer system resulting from closure
of flap valves.

* System hydraulics constraints under heavy storm events.

& GENIVAR

Potential Remedial Measures

Source Controf

See measures to be implemented in the entire study area
(Index Map)

Structural Controls
*» Re-grade street and lower inlet grate.

* Provide inlet control devices at Woodbine Ave. and east area of
Greenwood Racetrack Development.

« Divert some of the flow from the Greenwood Racetrack
Development to Lake Shore Blvd storm sewer and upgrade the
sewer in some sections.

« Extend median and install speed bumps at Woodbine Ave
to direct overiand flow to Lakefront Blvd East instead of
Kewbeach Ave.

» Consider methods to reduce overflow elevation from Kenilworth
tank.

* Provide catchbasins in front of house which has reverse slope
driveway.

* Provide curb cut at the south corner of Waverley Road to allow
overland street flow to discharge to the existing sewer inlet
located in the park.

* Provide swale in the park area to relief overland flow to the lake.

« Provide overflow pipe in the storm sewer upstream of flap
valves to allow relief and connect to existing outfall pipe from
sewer inlet at Lee Ave and Waverley Rd.

* Provide overflow pipe from existing storm sewer to the existing
outfall structure to allow relief and reactivate outfall structure
at Kippendavie Ave and Woodbine Ave.

» Regrade and divert overland flow to reactivated outfall structure
at Woodbine Ave.

* Improve system hydraulics to handle heavy storm events.




Cluster 2
Causes of Flooding and Potential Remedial Measures

PR R SRR '] Fraed 20" - Sevond -

Legend

O Reported Basement Flooding — Combined Sewer

A Reversed Slope Driveway ——= Sanitary Sewer

Downspouts Connection Status — Storm Sewer
Downspouts Connected Overland Flow Path
Downspouts Partially Disconnected = Low Flow Accumulation
Downspouts Disconnected —= High Flow Accumulation
Unknown Downspouts Status (ICl areas) [J Study Area Boundary
Low Point 2%+ Cluster Area
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Causes of Flooding Potential Remedial Measures
« Overloaded sanitary sewer due potentially connected Source Control
roof downspouts, low lying manholes, and sewer below See measures to be implemented in the entire study area
ground water table. (Index Map)
» Accumulation of surface flow in low lying areas. Structural Controls
* Lack of capacity of the Highfield Rd Pumping Station. « Disconnect storm home drain (foundation drains and roof
downspout) from combined sewer and connect to storm
sewer.
* Increase inlet capacity for overland system in low lying
areas.

« Provide near surface conduit storage for overland system.
* Improve capacity of sanitary pumping station.
* Improve system hydraulics to handle heavy storm events.

Bl GENIVAR




Cluster 3
Causes of Flooding and Potential Remedial Measures

Legend

O Reported Basement Flooding
A Reversed Slope Driveway
Downspouts Connection Status

~—= Combined Sewer
—— Sanitary Sewer
—= Storm Sewer

e —— e ey e
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UAKE[SHOREIBIVDIE!
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Causes of Flooding

* Overloaded combined sewer due to high storm flows
from sewer below ground water table and sewer receiving
surface flow in streets with no storm sewers.

* Flow from TTC yard contributed to overloading of combined
sewer.

» System hydraulics constraints under heavy storm events.

& GENIVAR

Overland Flow Path

—= Low Flow Accumulation
—= High Flow Accumulation
£ Study Area Boundary
24 Cluster Area

Downspouts Connected

Downspouts Partially Disconnected
Downspouts Disconnected

Unknown Downspouts Status (ICl areas)
Low Point

Potential Remedial Measures

Source Control

See measures to be implemented in the entire study area
(Index Map)

Structural Controls

* Provide backflow valve and sump pump at every home as
temporary and back-up remedial measure.

* Provide road sewer separation by constructing a storm
sewer in Minto St., West to East and connect it to existing
storm sewer.

« Disconnect all catchbasins from combined sewer and
connect to new storm sewer.

* Increase intet capacity for overland system in low
lying areas.

* Increase sewer capacity for storm system at select
locations for better conveyance.

* Improve system hydraulics to handle heavy storm events.




Cluster 4
Causes of Flooding and Potential Remedial Measures

Causes of Flooding

« Overloaded combined sewer due to high storm flows from
connected roof downspouts and sewer below ground
water table.

« Higher groundwater table than basement elevation.
» Accumulation of surface flow in low lying areas.
« System hydraulics constraints under heavy storm events.

B GENIVAR
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Legend
Reported Basement Flooding
Reversed Slope Driveway

Downspouts Connection Status

Downspouts Connected

Downspouts Partially Disconnected
Downspouts Disconnected

Unknown Downspouts Status (ICl areas)
Low Point

— Combined Sewer
—— Sanitary Sewer
——= Storm Sewer
Overland Flow Path
— Low Flow Accumulation
—= High Flow Accumulation
[ Study Area Boundary
2% % Cluster Area

Potential Remedial Measures

Source Control

See measures to be implemented in the entire study area

(Index Map)
Structural Controls

« Increase inlet capacity for overland system in low lying

areas.

 Improve system hydraulics to handle heavy storm events.




Cluster 5
Causes of Flooding and Potential Remedial Measures

Legend
O Reported Basement Flooding — Combined Sewer
A Reversed Slope Driveway —= Sanitary Sewer
Downspouts Connection Status — Storm Sewer
* Downspouts Connected Overland Flow Path
+  Downspouts Partially Disconnected = Low Flow Accumulation
¢ Downspouts Disconnected —= High Flow Accumulation
= Unknown Downspouts Status (ICl areas) [ Study Area Boundary
@ Low Point +'. 4 Cluster Area

Causes of Flooding Potential Remedial Measures
* Overloaded combined sewer due to high storm flows from Source Control
oo oot wiey o s o amany aioca™ | S megsurs t b mplmened in e enre sty aea
ndex Map

flow in streets with no storm sewers.
* System hydraulics constraints under heavy storm events.

Structural Controls

* Provide conduit storage for the combined sewer system
at select locations.

« Increase capacity of combined sewer, if required.
« Improve system hydraulics to handle heavy storm events.

3 GENIVAR




Cluster 6

Causes of Flooding and Potential Remedial Measures

VST 0 T IR

Legend
O Reported Basement Flooding
& Reversed Slope Driveway
Downspouts Connection Status
Downspouts Connected
Downspouts Partially Disconnected
Downspouts Disconnected
Unknown Downspouts Status (ICl areas)
Low Point

Causes of Flooding

— Combined Sewer
— Sanitary Sewer
— Storm Sewer
Overland Flow Path

= Low Flow Accumulation
== High Flow Accumulation
[ Study Area Boundary
<% % Cluster Area

Potential Remedial Measures

» Overloaded combined sewer due to high storm flows from Source Control
connected roof down;gouts, SB[ 5 ground UELR See measures to be implemented in the entire study area
table and sewer receiving surface flow in streets with no (Index Map)
storm sewers.
» Accumulation of surface flow in low lying areas. Structural Control
* Increase inlet capacity for overland system in low
lying areas.

£ GENIVAR

« Provide near surface conduit storage for overland system.

« Provide conduit storage for the combined sewer system at
select locations.




Cluster 7
Causes of Flooding and Potential Remedial Measures
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Causes of Flooding

* Overloaded combined sewer due to high storm flows from
connected roof downspouts and sewer below ground
water table.

£ GENIVAR

Legend

O Reported Basement Flooding ~—— Combined Sewer

A Reversed Slope Driveway —— Sanitary Sewer

Downspouts Connection Status — Storm Sewer
Downspouts Connected Overland Flow Path
Downspouts Partially Disconnected —+ Low Flow Accumulation
Downspouts Disconnected == High Flow Accumulation
Unknown Downspouts Status (ICl areas) [ Study Area Boundary
Low Point «%, % Cluster Area

Potential Remedial Measures
Source Control

See measures to be implemented in the entire study area
(Index Map)
Structural Controls

» Provide conduit storage for combined sewer system,
if required.




Cluster 8
Causes of Flooding and Potential Remedial Measures
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' O Reported Basement Flooding - Combined Sewer
A Reversed Slope Driveway —= Sanitary Sewer
—= Storm Sewer

Downspouts Connected Overland Flow Path
Downspouts Partially Disconnected ~+ Low Flow Accumulation
Downspouts Disconnected =+ High Flow Accumulation
Unknown Downspouts Status (ICl areas) ] Study Area Boundary
Low Point %, 4 Cluster Area
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Causes of Flooding Potential Remedial Measures
 Overloaded combined sewer due to high storm flows from Source Control
perforated manholes and connected roof downspouts. See measures to be implemented in the entire study area
(Index Map)

Structural Controls

» Provide conduit storage for the combined sewer system
at select locations.
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Cluster 9
Causes of Flooding and Potential Remedial Measures

=]
A

Legend

Reported Basement Flooding —= Combined Sewer
Reversed Slope Driveway —= Sanitary Sewer

Downspouts Connection Status — Storm Sewer

()

Causes of Flooding

» Combined sewer is overloaded due to sewer receiving
surface flow, i.e., no storm sewer in the street.

« Flooded homes are located at lower elevation than the
street.

+» Sewer is flat in one area resulting in inadequate capacity.

£ GENIVAR

Downspouts Connected Overland Flow Path
Downspouts Partially Disconnected ~= Low Flow Accumulation
Downspouts Disconnected === High Flow Accumulation
Unknown Downspouts Status (ICl areas) [ Study Area Boundary
Low Point <% % Cluster Area

Potential Remedial Measures

Source Controt

See measures to be implemented in the entire study area
(Index Map)

Structural Controls

= Construct storm sewer in the street and direct to it all
surface flow.

« Provide inlet control devices and block some catchbasins
until storm sewer is constructed.

 Upgrade flat section of the sewer.
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Chronic Basement Flooding

City of Toronto programs available to residents

 Drain Grant Program (for Blocked Sewer Service Lines)
Grant assistance is available if roots of a City-owned tree are blocking
the sewer service line on private property. For more information on the
Drain Grant Program: call 311 or draingrant@toronto.ca.

« Basement Flooding Protection Subsidy Program
A total subsidy of up to $3,200 is available, including:

o Backwater valve: 80%, up to a maximum of $1,250
o0 Sump pump: 80%: up to a maximum of $1,750
o Backwater valve and sump pump: 80%, up to a maximum of $2,800
o Pipe severance and capping: up to a maximum of $400
To be eligible, the following conditions apply:
o A City of Toronto-licensed plumber or drain contractor must be hired

to install a backwater valve, a sump pump and/or perform
severance/capping, up to a maxiumum of $400.

o Work must be for an exisiting home, and not a new home under
construction.

o Downspouts must be disconnected (where possible).

o The property must comply with the City’s Zoning By-law
requirements for front yard paved areas.

For more information on details or how to apply,
see provided handout or call 311

0l ToRONTO
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City of Toronto

Municipal Class Environmental Assessment
Investigation of Basement Flooding

Study Area 32

COMMENT SHEET
Open House #1

Background

The City of Toronto is carrying out a Municipal Class Environmental Assessment (Class EA) to assess the causes
and impacts of, and develop solutions to basement flooding in your area. The City is interested in your comments
and suggestions regarding this project. Please take a few minutes to complete this comment sheet. All comments
will be considered.

Do you have any comments regarding the potential alternative solutions? Please explain.

Over...



Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding
Study Area 32

Question 2.
The alternative solutions will be evaluated using the criteria shown in the table below.

A. Please indicate (mark the appropriate column) the importance of the evaluation criteria to you and/or your
community.

2 = Very Important 1= Somewhat important 0= Not important
= Importance
Category Criteria . 1 0

Potential impact on vegetation, trees and wildlife

Natural

. Potential impact on aquatic life and vegetation, groundwater
Environment

Potential impact on beach, lakefront, water quality

Potential to impact the community

Socio-Cultural ) .
Environment Potential to impact land use compatibility (visibility, noise, traffic

congestion)

Effectiveness of control measure in eliminating basement flooding

Technical Feasibility of control measure (available space, accessibility,
Considerations construction requirements)

Impacts on downstream receiving water and treatment systems

Economic Capital costs
Considerations

Operating and maintenance costs

B. Are there any other evaluation criteria that you would like us to consider?

Thank you for participating in this study.

For more information about this project, please visit our website at www.toronto.calinvolved/projects. Please return
this completed Comment Sheet to our staff at the Registration Table or place in the ‘/n Box". You can also fax it or
use the provided postage paid envelope to mail the form in by October 15, 2010 to:

Josie Franch City of Toronto Public Consultation Unit
Senior Public Consultation Co-ordinator Metro Hall, 55 John Street, 19th Floor
Toronto, ON M5V 3C6 Fax: 416-392-2974

Email: jfranch@toronto.ca

Information will be collected in accordance with the Freedom of Information and Protection of Privacy Act. With the
exception of personal information, all comments will become part of the public record.

b Toronmo 2
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0] ToRONTO Building a great city - together

call B82S

The City of Toronto holds public consultations as one way to engage residents in the life of their city.
Toronto thrives on your great ideas and actions. We invite you to get involved.

Investigation of Basement Flooding — Study Area 32 (Eastem Beaches Area)
Municipal Class Environmental Assessment Notice of Public Open House #2

Please join us at our second Public Open House to learn about the options considered and the
recommended solutions to mitigate basement and surface flooding in the study area.You will

have an opportunity to view displays, speak one-on-one with the project staff, and tell us what
you think about the recommended solutions. Drop in anytime between 6:30 p.m. to 8:30 p.m. on
either of the dates noted below. We look forward to seeing you there.

Details are as follows:

Date: Monday, June 13, 2011
Time: 6:30 p.m. to 8:30 p.m.
Location: Jimmie Simpson Community Centre
870 Queen St. E. at Logan Avenue
(Gymnasium)

or
Date: Thursday, June 16, 2011
Time: 6:30 p.m. to 8:30 p.m.
Location: Mennonite New Life Centre of Toronto
1774 Queen St. E. at Kingston Road
(Main level)

Background

During the summer of 2008, the Eastern Beaches area

experienced a series of intense storms that resulted in the flooding of many residents’ homes.
As a result, the City of Toronto began an Environmental Assessment (EA) study in November
2009 for the Eastern Beaches area, known as Study Area 32.The study is investigating the
causes of flooding and developing solutions to help prevent future basement and surface
flooding in the study area.

We would like to hear from you
If you are unable to attend but would like to be provided with information or would like to be
added to the study mailing list, please contact:

Mae Lee (Rigmea) Tel: 416-392-8210

Senior Public Fax: 416-392-2974

Consuitation Coordinator TTY: 416-397-0831

City of Toronto E-mail: rigmea_lee@toronto.ca

Metro Hall, 19th Floor Visit: toronto.ca/involved/projects

55 John St.

Toronto, ON M5V 3C6 Issue Date: June 10, 2011

Information will be collected in accordance with the Municipal Freedom of Information and Protection of Privacy Act.
With the exception of personal information, all comments will become part of the public record.
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auses o DOodINg and Re enaded 50 0
Area Causes of Flooding Recommended Solutions
* Accumulation of sediment and debris at the lake * Upgrade storm and combined sewers
outfall. * Divert sewers currently draining to Lakefront
* Accumulation of surface flow in low lying areas. Interceptor to Queen St. Sanitary Trunk Sewer
Cluster : ° Overloaded combined sewer. * Collect overland flow in shallow pipe and discharge to
8 * High water level at Ashbridges Bay T.P. Pumping station the outfall.
wet well causing back-up in the interceptors and local * Provide storm sewer to by-pass storm flows from
combined sewer. existing storm sewers draining to Kenilworth Tank to
* Reverse slope driveways. the outfall.
* Back-up in the storm sewer system resulting from high « Provide additional catchbasins at low lying areas.
water level in Kenilworth tank.
* Interconnections between the sanitary and storm * Upgrade storm sewer.
Cluster sewers. * Eliminate interconnection between sanitary and storm
* Accumulation of surface flow in low lying areas. sewers,
"2 * Lack of standby power at the Highfield Road Pumping * Provide standby power to pumping station.
Station.
* Overloaded combined sewer and low level interceptor. * Provide new storm sewers.
Cluster *» High water level at the Ashbridges Bay T.P. Pumping * Upgrade storm sewers.
43 station wet well causing back-up in the interceptors and
local combined sewer.
* Overloaded combined sewer. * Upgrade combined sewers
Cluster « High water level at Ashbridges Bay T.P. Pumping station * Provide additional catchbasins at low lying areas.
wet well causing back-up in the interceptors and local
#a combined sewer.
* Accumulation of surface flow in low lying areas.
i » Overloaded combined sewers *» Upgrade combined and storm sewers.
c ‘:‘sster * Accumulation of surface flow in low lying areas * Provide new storm sewers.
* Overloaded combined sewers. ¢ Upgrade combined and storm sewers.
CI‘:‘sster * Accumulation of surface flow in low lying areas. * Provide new storm sewers.
Cluster | ° Overloaded combined sewer. * Minimize roof and surface storm flow entering the
combined sewer by roof downspout disconnection and
47 inlet control devices.
Cluster @ ° Overloaded combined sewers. ¢ Minimize roof and surface storm flow entering the
combined sewer by roof downspout disconnection and
#8 inlet control devices.
* Combined sewer is overloaded due to sewer receiving * Provide new storm sewer.
Cluster surface flow, i.e., no storm sewer in the street. ¢ Upgrade storm sewer.
#9 * Flooded homes are located at elevation lower than the

street.
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Cluster 1 Recommended Solutions
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Clusters 2,3,and4 Recommended Solutions

5= STRATHETEEIIT I8
AT

622> % ¥

&

PE

006N e 2 A 24
N

Legend
Reversed Slope Driveway
Reporied Basemant Flooding
Manhole
New and Upgraded Storm Sewer
Upgraded Combined Sewer
Combined Sewer
Sanitary Sewer
Storm Sewer
Study Area

Cluster Area




: £
BRIy
;" S el

£ R g, 1% v
i by g
s onsons o B4
N 3 .‘.!r"\

Farpy T |

i
|
LS

T

T 7!

8 Upgrade combined sewer Kiiis

_EL.;-,a-‘.. T
e

e
2

7

RESIS

AL

. -

1 DAty

e

$har

s LAt RO
% ’ . Upgrade storm sewer
: { A )
Reversed Slope Driveway i o g e : Some * .
. ' e A h' Sip Ay
Reported Basement Flooding Pl d 2 § Ttk
0 - ol Ao com e ' 1%
s herEand

©  Manhole
]

e New and Upgraded Storm Sewer x 4 i Ll g
Upgraded Combined Sewer A 4 3 . o e

== Combined Sewer

=&~ Sanitary Sewer

5 Lol




Cluster 9 Recommended Solutions
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(0l Toronto
City of Toronto

Municipal Class Environmental Assessment (EA) Study
Investigation of Basement Flooding
Study Area 32 - Eastern Beaches community

COMMENT SHEET
Open House # 2 - June 13 & 16, 2011

Background

The City of Toronto is carrying out a Municipal Class Environmental Assessment (Class
EA) to assess the causes and impacts of, and develop solutions to basement flooding in
your area.

The City is interested in your comments and suggestions regarding this project. Please
take a few minutes to complete this comment sheet. All comments will be considered.

Do you have any comments regarding the recommended solutions? Please explain.

PTO ...



Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding
Study Area 32

Question 2.

Are there any other options the project team has not considered? Please explain.

Question 3.

Do you have concerns about the potential impacts the proposed solution(s) may have
on you? Please explain.

Thank you for participating in this study.

For more information about this project, please visit our website at www.toronto.cafinvolved/projects. Please return
this completed Comment Sheet to our staff at the Registration Table or place in the ‘Comment Box'. You can also
fax it or use the provided postage paid envelope to mail the form in by July 15, 2011 to:

Mae Lee City of Toronto Public Consultation Unit
Senior Public Consultation Co-ordinator Metro Hall, 55 John Street, 19th Floor
Toronto, ON M5V 3C6 Fax: 416-392-2974

email: rigmea lee@toronto.ca

Information will be collected in accordance with the Freedom of Information and Protection of Privacy Act. With the
exception of personal information, all comments will become part of the public record.

0 ToronTo 2



Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding
Study Area 32 - Eastern Beaches

(il ToronTo

Toronto Water

COMMENT SUMMARY
Open House # 2 - June 13 & 16, 2011

(Total around 80 - 90 residents attended)

The Comments that were received from the public at Open House #2 focused on property-specific flooding issues
throughout the study area. Those in attendance were generally supportive of the recommended solutions and urged
the City to move forward quickly with implementation. The issues raised by the public and responses from the

project team are documented in the table below.

Comments/Questions

Response

Bain Avenue west of Logan Ave

Property Management noted surface flooding in a housing complex during heavy
rain. Please include mitigation measures because none are proposed for this
street.

A resident from Millbrook Crescent commented:

There was nothing to indicate the basic research conducted that would suggest
any engineered solutions. That basic research would address

1) from where the water comes

2) to where it goes

3) how does it get there

For instance, flooding at the Bain Coop could be addressed in an appropriate
fashion with the knowledge of the buildings having been constructed above an
old stream bed and mitigating actions based upon that.

Bain Avenue is situated at low
lying area. It is a former stream
and it receives flows from
upstream. The street can be
subject to frequent street
ponding, but buildings are
much higher than street level.

Kenilworth Ave north of Queen St E

Resident raised issue that during rain events the catchbasins (CB) on this street
get plugged, then street flooding starts from these CB locations. District
Operations came out to clean the CBs after making phone calls, but the CBs got
plugged again quickly. The resident said that some of the CBs were at the
wrong locations. Moving those CBs, or adding new ones, would help.

Explained that this was an
ongoing maintenance problem
and the road grading

may create part of the
problem too. City and
consultants visited the street
to investigate the CB and
street grading, and proposed
additional catchment basins.

Kew Beach Ave

Residents raised concerns why the interim measures were not yet installed. The
storm sewer from Greenwood Racetrack development should immediately be
disconnected and discharged elsewhere.

Explained that the study is
required to complete the Class
EA process before construction
can commence. As well,
implementation depends on City
available funding through the
capital budget.

Wineva Ave north of Al Fresco Lawn
A resident asked whether we have any records of the laterals from his house

City staff investigated and
responded to the resident that
sewer data shows there is a

b ToronTo
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Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding

Study Area 32 - Eastern Beaches

because there are two laterals from his house. The resident installed backflow
preventer on one lateral but his plumber was not able to install on the other
because it was very deep (>3 ft below his basement).

storm sewer and a combined
sewer in front of the resident's
house. The combined sewer
is fairly deep, which explains
why the resident has a deep
private lateral. The City does
not have full records of private
laterals because it depends on
whether the building
contractor submitted them
when the house was built.
The resident's house is also
very old house and records
are incomplete.

Kewbeach Ave - Resident is very concerned that on the July 2009 storm,

surface flooding was severe and runoff went into his basement through windows.

However, the resident has not encountered the same problem since that July
2009 event. Would like to know how soon the recommended measures would be
implemented.

It was explained to the
resident that implementation
of interim measures have
started and are still on-going.

Carlaw Ave/Eastern Ave Area — Resident experienced basement flooding
during rain events usually about a couple of inches. Water was relatively
clean, did not smell anything like sewage. Owner thought it could be due to
seepage from high groundwater table.

Explained to the resident that
water could also get in through
basement walls and windows if
rain water ponds around the
house due to poor grading. With
the proposed remedial
measures, water ponding will
be reduced and occurrences
with basement flooding
conditions will also be less.

One resident inquired about the mandatory downspout disconnection because
he could not find an appropriate location to drain the runoff if he were to
disconnect the downspout of his house.

The resident was informed to
make a request to staff of the
Downspout Program to
investigate his property and
advise whether his home can
be exempted from conducting
the downspout disconnection.

Why are there recommendations to upgrade the combined sewers instead of
separating them? The intention of sewer separation is to reduce sewage flows
sent to the treatment plant for treatment. It will also prevent sanitary sewage
from backing up to the basements.

Sewer separation has not been
recommended except at select
streets where feasible, because
there is no downstream storm
sewer close by to receive the
stormwater flows and it is not
cost-effective.

Why can't the City's combined sewer system be completely separated, i.e., why
are some of the separated storm sewers connecting back to the combined sewer
system at the downstream combined sewer network.

It was explained to the
residents that, in principle, this
is not a good practice and will
no longer be considered. Cost-
effectiveness could be the
reason used to select the
alternative over another. In this
case, sewer separation could
be required to alleviate local
basement flooding problems
and when the downstream

A ToronTo
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Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding
Study Area 32 - Eastern Beaches

e

combined sewer collectors has
the capacity, the storm sewer
was connecting back to the
combined system. However,
from a technical perspective,
the City cannot completely
separate stormwater flow from
sanitary flow. The City can, at a
significant cost and community
disruption, build new storm
sewers parallel to existing
combined sewers, however this
would not completely eliminate
stormwater from entering the
combined sewer system
because of direct connections
from private properties (e.g.
foundation drains).

Even with mandatory
downspout disconnection, it is
not possible to remove all storm
inflow from private drainage
systems. This is because:
= Existing development
will not always allow a
safe discharge location
for the downpipe.
= Existing roof drainage
may be internal to the
building plumbing
system - e.g. flat roof
commercial, industrial
buildings.
= Foundation drains and
sump pumps may be
connected to combined
drains and may receive
significant storm inflow
due to poor drainage
conditions at existing

old buildings.
There are also questions as whether there are shared maintenance holes for the | This is an old practice which is
combined and storm sewer systems. not done any more.
An individual raised concerns that the poster showing the downspout Comment noted.

disconnection is incorrectly displayed because the cut off length of the
downspout is too short, i.e., discharging runoff too close to the house.

Resident on Kingswood Rd Explained that the study is
e reported a sinkhole on the road in front of a property and other two small | required to complete the Class
sinkholes near Ed Evens Lane EA process before construction
¢ inquired about the implementation schedule for the proposed work on can commence. As well,
Kingswood implementation depends on City
e asked the City to make a correction for the information presented in the | available funding through the
display for Cluster 9, which stated that “flooded homes are located at capital budget.

(b ToronTo 3




Municipal Class Environmental Assessment
Investigation of Chronic Basement Flooding

Study Area 32 - Eastern Beaches

elevations lower that the street” - this is not true because flooding also
experienced for the homes situated higher than the street level, such as
her home and her next door neighbours.

Comment noted.

Resident on Hogarth Ave requested to mail her the information on sump pump
operation presented in the Power Point Presentation

Presentation (hard copy) was
mailed to the resident.

Resident on Queen St. East, reported the reoccurrence of the sinkhole in the
backyard. The sinkhole was filled 6 or 7 years ago and now the sinkhole comes
back again. The resident reported the problem to the City previously and was told
that the City is not responsible for occurrences on private property. The resident
worries about that the sinkhole was caused by some kind of failure in the City’s
infrastructure.

He would like the City to provide the following information.
e Sewer conditions

Groundwater level

Was the land filled? History of the land development
Historical aerial photographs

Any underground stream?

City will investigate sewer
conditions. The public is
welcome to contact City
Archives for historical
photographs, contact is:
http.//www.toronto.ca/archives/

The rest of the information
requests require a separate
study by itself which City
Council funding approval and
direction is needed.

There has been basement flooding in houses on the north side of Queen St, east
of Kingston Rd that should be corrected by the proposed sewer changes.

Comment noted and provided
to the consulting team for
consideration.

(A ToroNTO
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Foundation Drainage (Weeping Tiles)

How Does it Work?
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DRAINAGE MATERIAL

foundation so water does not
stay in contact with basement
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+ Capping the storm sewer connection™)
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What Does it Involve

(if exists)

affecting the foundation drains or internal
plumbing
groundwater that builds up around the

prevents storm sewer backup from
* Installing a sump pump will drain the
basement walls and foundation

Disconnect
downspout from
foundation drain
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_TllllllNIIl Fact Sheet

Basement Flooding - General Information

Water can enter your basement for a number of reasons. The good news is that you may be able
to prevent or at least reduce the chance of this happening. Water in your basement is most likely
to occur when there’s been a heavy rainfall, snow is melting or during a spring thaw.

Causes of basement flooding (see Figure 1):

A leak in your home’s foundation, basement walls, or basement windows or door

Poor lot drainage

Failure of the weeping tile system (foundation drains)

Overflowing eavestroughs

Leaking/plugged downspouts

A blocked connection between your home and the main sewer in the street

A back-up of wastewater in the sewer system (or a combination of wastewater and rainwater
from the sanitary or combined sewer system)

Failure of a sump pump (in some areas) used to pump weeping tile water

There are three types of sewers in Toronto

Sanitary sewer: The sanitary sewer, which carries wastewater (sewage), is connected to your
home’s plumbing fixtures (toilets, sinks, laundry, etc.) and leads to a sewage treatment plant.
Storm sewer: The storm sewer collects stormwater from catchbasins (street drains),
eavestroughs, weeping tiles (in many areas of the city) and carries these flows into nearby
streams or Lake Ontario.

Combined sewer: In older parts of the city, stormwater and sewage are collected in the same
pipe known as a combined sewer. During normal weather conditions all the wastewater in the
combined sewer is treated at the sewage treatment plant. However, in a heavy rainfall or
spring thaw, the stormwater and the sewage mixture may overload the combined sewer
system. Basement flooding may happen because the overloaded sewer forces wastewater
back through the sewer pipes where it escapes through floor drains or any other low lying
plumbing fixtures in the basement.

Action List for a basement flood

1.

Call the appropriate Toronto Water service staff immediately, 24 hours a day, seven days a
week at 416-338-8888. City staff will inspect the problem, assess the flooding and attempt to
determine the source(s) of the flooding. If the problem is ours, we will make arrangements to
fix it. If the problem is the homeowner’s responsibility, we will advise you of a possible
course of action you should take.

Visit our Web site at www.toronto.ca



2

2. Call your insurance company as soon as possible and report property damage caused by the
flooding:

Take photos of damage caused by flooding for your insurance claim.

Keep receipts from emergency repair work or clean-ups done to prevent or reduce
further damage.

If the flooding is a result of a blocked drain pipe, leaking foundation walls or poor lot
drainage on your property, the property owner is responsible for repairs and any
subsequent damage caused by flooding for your insurance claim.

The City of Toronto will make all repairs to City pipes.

Frequently, sewers or drains are blocked by tree roots — the City will help clear the
blockage if the tree is on City property and a grant is available for repairs on private
property. Call 416-338-ROOT (7668) for details.

You may submit a claim in writing with your name, telephone number, home address,
date, location and details of incident and send it to: City Clerk’s Office, City of
Toronto, City Hall, 100 Queen Street West, Toronto, M5H 2N2 or Fax: 416-392-1867
or email Clerk@toronto.ca. Your claim will be forwarded to the City’s insurance
adjustors for evaluation. A letter of acknowledgement will be sent to you.

3. Be mindful of health and safety when cleaning up your flooded basement. Exposure to
contaminants carried by flood water or sewer back-ups into basements can be dangerous.
Homeowners may be exposed to waterborne diseases, including diarrhea illnesses, corrosive
cleaning agents and irritants found in leftover sludge from a flooded basement. Electrical
accidents may occur because of contact with water and electricity.

Dress appropriately - wear overalls, gloves, protective eyeglasses, rubber boots and a
mask.

Open windows to let fresh air in.

Stay away from electrical equipment and do not attempt to change any fuses if
standing in water or on damp ground.

If you can, shut-off the electrical power.

Minor debris can be put out for regular garbage pick-up (See your Garbage and
Recycling Collection Calendar for information).

Scrub furniture affected by flood water with soap and clean water and place it outside
in sunny area to dry (weather permitting) or steam clean.

Clean and deodorize carpets, or have them professionally cleaned.

Disinfect walls and floors using a chlorine bleach and water solution (one part bleach
to 10 parts water) — make sure the area is thoroughly aired-out and dry before
reoccupying it.

Wash clothing following manufacturer’s instructions.

Throw out canned foods, home-prepared food in jars, meats and dairy products and
any packaged foods that may have been affected by the flood waters — check for
damaged packaging, leaks, and corrosion at seams and joints of cans.

If your freezer’s power is off, move the frozen food to another freezer or throw it out
if you can’t keep it frozen.

Visit our Web site at www.toronto.ca



3.

= Consider getting help with flooding clean-up — look in the Yellow Pages under
“Water Damage Restoration”.

= Call your insurance company because they may cover the cost and do some of the
work.

Prevent the flood before it starts
There are some simple steps you can take to reduce the likelihood of basement flooding. If the
problem is persistent, further solutions are available:

Possible solutions to wet basements

Check for and fix leaks in walls, floors, windows and foundations.

Clear overflowing eavestroughs and downspouts of leaves and other debris preventing proper
drainage.

Make sure your disconnected downspouts are draining properly, at least 1.8 meters (six feet)
from your basement walls.

Disconnect your downspouts from the sewer system

Have a plumber/drain contractor inspect your home’s flood-proofing devices, such as back-
water valves, sump pumps, floor drains or caps, to ensure they’re working properly.
Consider soft-surface landscaping that allows storm water to soak into the ground rather than
run directly into the local sewer systems (i.e. increased sodded areas, porous pavement).

Be sure your flood insurance is up to date.

Do not block the sewer connection by pouring grease down the drain or flushing objects
down the toilet.

Be sure the grading around your home drains water away from all exterior walls.
Repair/replace damaged weeping tile systems.

Expert help needed

Call your plumber or contractor, or check the Yellow Pages for help under “Sewer Cleaning
Service” or “Sewer Line Inspection” or “Drainage Contractors.” Consider getting three estimates
before going ahead with work.

Consider installing a backflow valve within the private drainage system (and/or storm
drainage system) in an effort to prevent the sewer from backing up into your basement.
Backflow valves need to be installed properly. They require frequent inspection and
maintenance to ensure proper performance and to reduce the risk that the valve may cause a
build up of pressure that may cause structural damage to floors or walls. Drainage (weeping
tiles) around the foundation of your home must be considered when installing a backflow
valve.

Consider a floor drain plug to prevent the flow in or out of the drain. However, be cautioned
that in sewer backup conditions, the plug may cause a build-up of pressure that may cause
structural damage to the floor or walls.

Visit our Web site at www.toronto.ca
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e Consider disconnecting the foundation drains (weeping tile system) from the municipal
sewer system to a sump pump. The sump pump will discharge groundwater to the ground
level away from your home.

¢ For information on these measures and the available Basement Flooding Protection Subsidy
Program, see the Backgrounder handout or call 416-395-6376.

For more information call 416-338-8888 or visit www.toronto.ca/water

The City in good faith provides this information as a public service to assist private property owners.
The information is intended for educational and informational purposes and is only provided for the
convenience of users. Because of the varying nature of the elements, weather patterns, sewage
systems and houses, no municipal sewer system can offer every house complete protection against
basement flooding.

Also, drainage conditions on each private property are unique and private property owners should
decide if they need to assess the source of potential flooding to their property and implement all or
only some of the flooding protection measures available to them. The City is not responsible for the
drainage systems on private property and does not have the ability to assess or recommend
improvement works on any private property for this purpose. Where appropriate, professional advice
and service should be sought from a knowledgeable and licensed plumber, contractor or civil
engineer.

While the information provided is thought to be accurate, it is provided strictly "as is" and the City
makes no representations, guarantees, or warranties as to the accuracy, reliability, completeness,
currency, or suitability of the information provided. Users relying on this information do so entirely at
their own risk. The City does not accept and specifically disclaims any and all warranties, whether
express or implied, and any liability for any injury, loss or damage whatsoever incurred as a result of
the use of, reliance on, the information provided by the City and in no event will the City, its
Councillors, officers, directors, employees or contractors be liable to you or to any third party for any
direct, indirect, incidental, consequential, special or exemplary damages or lost profit, including any
property damage or loss or personal injury, associated with, resulting from or arising out of any use or
misuse of this information.

Visit our Web site at www.toronto.ca
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Investigations of Basement Flooding (Area 28, 29 & 30)
Class Environmental Assessment

Glossary of Terms

Seen or heard a word or two that's new? Here are some definitions to help you better understand the
information presented at the Public Information Centre.

Backflow Valve

A valve that allows one-way flow of sewage out of the home while blocking

or Check sewage from flowing into the basement during sewer backup conditions.

Valve:

Breather (Vent) || A pipe connection from a service lateral to the surface that allows gases to
escape the sewer system while not entering the home.

Catchbasin: A grated inlet structure in a roadway that allows surface water to enter the storm
sewer system, while preventing large objects from entering.

Clean Out: This is a pipe rising from the sewer lateral to the ground surface with a
removable cap or plug. It is used to access the sewer lateral for inspection or to
free blockages. It is usually located just inside the property line, but there may be
additional sewer cleanouts at various other locations on your property, including
inside your basement.

Combined A sewer that carries both stormwater and sanitary wastewater.

Sewers:

Cross- Where a stormwater pipe is incorrectly connected to a sanitary sewer or where a

connection: sanitary pipe is incorrectly connected to a storm sewer

Directly A downspout that directly connects below the ground to a service lateral, and not

Connected to the surface.

Downspout:

Downspouts: Pipes connecting to the roof eavestroughs and discharging to the ground level or
below ground; also known as roof leaders.

Downspout The process of disconnecting a home’s downspouts from the underground

Disconnection:

sewer system, to reduce the amount of water entering the sewers.

Dry Weather Flow discharging from a sewer during dry periods (i.e., when it isn’t raining or

Flow: snowing). In a sanitary sewer, this consists of domestic wastewater and
infiltrated groundwater.

EA Process EA stands for Environmental Assessment, a provincially mandated decision-
making process that outlines the strategic steps and considerations for
completing planning & engineering projects that affect the public and the
environment.

End-of-Pipe A stormwater management facility at the outlet of a sewer that deals with
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Control: stormwater and/or combined sewage before it is discharged into a stream, river,
or lake. Types of facilities include wet and dry ponds, wetlands, underground
storage tanks, and underground infiltration basins etc.

Footing: A concrete base upon which basement walls are placed. Weeping tile
(foundation drains) are placed against this base.

Foundation Also called Weeping Tiles. A special piping system that surrounds a basement

Drain: footing and is designed to lower the groundwater table and drain surface water
that has infiltrated alongside the house such that groundwater remains below the
basement floor.

Hydraulic An engineering term used to describe the water level in a system. Also called

Grade Line: HGL, It represents the maximum height of water in a sewer or maintenance hole.

Hydraulic/ A computer program that simulates flow and rainfall events through a drainage

Hydrologic system by performing a series of mathematical computations.

Model:

Hydraulics: A branch of engineering that deals with the transmission of water and application
of fluid mechanics principles.

Hydrology: A branch of science that deals with the distribution and movement of water on
the surface, below ground, and through the atmosphere.

Impervious A surface which does not allow water to pass through, or infiltrate. Example,

Surface: pavement, concrete, roofs, highly compacted clay etc.

Infiltration: 1) Surface water that moves through the ground into the water table, much like

water passes through a coffee filter.

2) Also refers to groundwater (water found below the ground surface) that
enters sewer pipes through cracks, pipe joints, and other system leaks.
Because sewers are typically buried deep, they are often located below the
water table. Storm events can raise groundwater levels and increase
infiltration of groundwater into sewer pipes. The highest infiltration flows are
observed during or right after heavy rain. Too much infiltration can overload
the sanitary sewers and cause backup.

Inflow: Surface water that directly enters the sanitary sewer system through manhole
cover holes, connected downspouts, uncapped clean outs, and/or illegally cross-
connected catchbasins.

i An industry term for Infiltration and Inflow (see above).

MOE: (Ontario) Ministry of the Environment

O&M: Operations and Maintenance

One Hundred A statistical representation of historic rainfall records, meaning there is a 1%

Year Storm: chance (probability) that a storm of this magnitude will hit in any given year. This

therefore means that it is possible that a storm like this can happen more than
once, possibly even in the same year. It is often misinterpreted to mean a storm
that only occurs once every 100 years, which is not the case.

This can be demonstrated with a deck of cards analogy; the likelihood of getting
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a full house in a given hand is pretty low, but it is not impossible. Nor is it
impossible to get 2 full houses in a row, just extremely unlikely.

One Hundred The benchmark for engineering design of new storm drainage systems.

Year Design Meaning, a one hundred year storm should not cause flooding. This does not

Storm: mean that the underground sewer can take this flow; instead a combination of
the underground and surface drainage systems should combine to protect
private property from damage during this event.

Outlet/Outfall: | The discharge point of a sewer system. For storm sewers, normally a waterbody
or watercourse; for sanitary sewers, the trunk sewer or treatment plant.

P-trap: A plumbing fixture that keeps a water seal between the sewer and the house, to
prevent sewer gases/odours from entering the home. An example can be found
under every sink, and looks like a sideways letter ‘P’.

Ponding: Accumulation, or pooling, of stormwater on the ground surface.

Reverse-slope

A driveway that slopes from the road towards the house. Water is typically

Driveway: collected in a catchbasin at the bottom of the driveway.

Road Sag: A localized low-point in the road, where water has no immediate outlet.
Catchbasins are normally located in sags, and sags can be used to help reduce
the amount of water entering a storm sewer by retaining it on the surface and
slowly letting it enter the system.

Runoff: Excess rainwater that has reached the surface but cannot soak into the ground,
therefore running off and following the natural ground.

Sanitary An underground sewer system designed to receive wastewater and transport it

Sewer: from homes and businesses to the sewage treatment plant. This system is not
intended to receive surface rain water.

Service The sewer connection from the house plumbing to the municipal sewer in the

Lateral: street. A house can have up to 2 connections: a sanitary lateral or both a
sanitary and storm lateral. Also called a “sewer lateral”, or simply “lateral”.

Sewer: An underground pipe that transports storm and/or sanitary waste water by

gravity from one location to another.

Sewer Backup:

A condition that occurs when a sewer is under surcharge or if a blockage limits
how much flow can pass through a pipe, causing water to back up the sewer and
potentially enter the home.

Sewer A condition that occurs when the amount of water in a sewer is greater than

Surcharge: what the sewer can handle, causing the water level to increase rapidly.

Sewershed: An area defined by the sewer outlet it drains to.

Splash Pad: These are often concrete or plastic blocks that receive water from downspouts.
They help prevent erosion and move water away from the foundation.

Stack: A pipe in a house that connects to all internal wastewater plumbing and vents to

the air through the roof, to eliminate gas build up and odour in the house
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Storage:

The temporary detention of water in a surface or subsurface structure, such as a
pond, tank, or oversized pipe. Storage helps relieve overloading of the pipe or
surface network by storing and slowly releasing water back to the system.

Storm Sewer:

The underground sewer system designed to receive storm water or rainwater
that has become runoff. This system carries water away to a receiving water
body such as the West Don River, or Newtonbrook Creek.

Stormwater: Water resulting from rain that enters the surface and subsurface drainage
systems.

Sump Pit: A small pit or chamber located in a house such that it receives discharge from
the foundation drains (weeping tile).

Sump Pump: An automatic pump that drains accumulated weeping tile water in the sump pit to

the surface and away from the house, thereby relieving water build-up around
basement walls. It is not intended for pumping out large quantities of flood
waters.

Trunk Sewer:

The main large diameter sewer that collects smaller neighbourhood sewers and
discharges to the outlet.

TRCA Toronto and Region Conservation Authority. TRCA is responsible for regulating
the watercourses in the Greater Toronto Area.

Wastewater: Water generated by household and commercial plumbing, such as sinks, toilets,
washing machines, tubs, and dishwashers.

Watershed: The surface area draining to a watercourse outlet, such as a creek or river.

Weeping Tile: || Also called Foundation Drains. A special piping system that surrounds a
basement footing and is designed to drain the groundwater table or surface
water that has infiltrated alongside the house.

Wetland: A constructed shallow vegetated area, like a marsh, that is designed to treat
polluted stormwater and reduce the amount of water entering a downstream
stormwater system.

Wet Weather Flow generated due to rain or snowmelt in all drainage systems.

Flow:
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Basement Flooding Protection Measures

What is the problem?

Sewer and surface drainage systems are designed to handle a certain intensity of storms. It is not
practical to design sewer systems to handle all possible types of storms. Depending on the
amount of rainfall and how fast it falls, the sewer and surface drainage systems can be
overwhelmed in any area of the city resulting in the risk of basement flooding. The potential for
basement flooding cannot be eliminated — but the risk of basement flooding can be reduced.

Sewer systems in the City of Toronto consist of both public and private drainage systems that
work together to move sanitary flow (sewage and wastewater from toilets, sinks and laundry,
etc.) and stormwater (rainfall and snowmelt) safely away from homes and streets. The public
system is owned and operated by the City of Toronto. The private system is the responsibility of
the property owner. Both the City and the property owner need to take actions to reduce the risk
of basement flooding. Figure 1 demonstrates the municipal and private sewer systems, and
presents the typical causes of basement flooding.

What is the city doing to reduce the risk of flooding?
The City of Toronto has taken steps to prevent the overloading of the sewers that cause surface
and/or basement flooding. Some of these initiatives have also improved stormwater quality.
Actions taken to date include:
e Stormwater detention ponds
e Constructed wetlands — these initiatives keep stormwater out of the sewers and use natural
systems to remove pollutants, which leads to a higher quality of stormwater ultimately being
released into Lake Ontario
Downspout disconnection program and public education
¢ Water-efficiency programs to reduce wastewater volumes
Improvements to local sewer systems

The City will continue to find ways to lower the volume of wastewater and stormwater handled
in the City’s sewer systems. The City has on-going programs of sewer system inspection,
maintenance, improvement works and other preventive measures to help alleviate basement
flooding. The City of Toronto also has an approved Wet Weather Flow Management Master
Plan. The plan’s goal is to reduce, and ultimately eliminate, the effects of wet weather flow —
runoff that is generated when it rains or snows.

In chronic basement flooding areas, the City has initiated a comprehensive engineering work
plan to identify system improvements necessary including, where possible, storm drainage
enhancements to protect against surface flooding to a higher design standard.

Visit our Web site at www.toronto.ca



What can homeowners do to help prevent basement flooding?

City sewer system improvements will help reduce basement flooding, but homeowners can still
be at some risk. By taking preventative measures homeowners can help to reduce their risk of
flooding.

You should consider the installation of flood-protection devices to isolate your home from the
city sewer system if your basement has flooded frequently, or is used to store valuables. Isolating
your property protects it from having water or sewage enter when there is a high volume in the
public sewers. For these devices to be completely effective, it is required that you have your
eavestrough downspouts disconnected from the sewer system where possible, as determined by
the City.

Private drainage systems can be complex and each one is unique. Each property owner
should carry out a site assessment with a Toronto-licensed plumber, drain contractor or
drainage engineer to understand how the existing drainage system operates before
determining the most suitable solution for isolating their property from the sewer system.
City of Toronto staff are not in a position to provide an analysis of the homeowner’s
drainage system or to recommend solutions.

The following outlines the flood-protection measures, providing a brief explanation of how they
work and some things to be considered before installing. Figure 2 presents an example home
isolated from the City sewer systems.

e Disconnect your downspout to help reduce the amount of stormwater entering both the
private and public sewer systems. Once disconnected, add an extension and splash pad, or a
rainbarrel (if necessary). Ensure the water is not draining near your home, or onto your
neighbour’s property.

¢ Install a backflow valve on the sanitary sewer line. The sanitary sewer line, located under
the basement floor, conveys all water disposed of inside the house (shower, toilets, washing
machines, dishwasher, floor drain, etc.) to the sanitary sewer on the street. When the main
sewer on the street is overloaded, this backflow valve will prevent sewage from backing up
into the basement. Remember — when the valve is closed water inside the house cannot get
out. During, or shortly after a major rain storm, you must not use the shower, toilet,
dishwasher, sink, etc. as this water has nowhere to go except through the floor drain and into
the basement.

When installing the backflow valve it is extremely important to consider the location in
relation to other internal and external drainage connections to your home, i.e. foundation
drains, sanitary and storm laterals, or multiple connection points. An improper connection
can bypass the valve and cause flooding. A thorough investigation of these connections
should be undertaken to be sure the installation will provide the proper protection.

Similarly, the water that seeps into the ground around the house wall and flows through the
soil into the foundation drains cannot outlet when the valve is closed. The foundation drain

Visit our Web site at www.toronto.ca



(also known as weeping tiles) is a perforated plastic or clay pipe that surrounds the outside of
the foundation of the house and was historically connected to either, or both, of the sanitary
and storm sewers. With the valve closed, water can build up around the foundation and
possibly enter the basement through cracks in the walls, unsealed wall/floor piercings (i.e.
plumbing fittings, gas lines, etc.), or the backflow valve pit. A sump pump with discharge to
the surface can be installed to relieve this water build up.

¢ Disconnect your foundation drains (weeping tiles) from the municipal sewer system. To
help protect the basement from sewer backup, the foundation drain connection to the sewer
service line should be severed (capped). Whether your foundation drain is connected to the
sanitary system, storm system or both, once they are isolated from the sewers there is no
longer an outlet to drain this water. To relieve the water build up, the drains should be
reconnected to a sump pump that safely discharges to the surface.

What additional preventative measures can homeowners take?

e Repair all leaks in walls, floors, doors windows and foundations.

¢ Ensure downspouts are disconnected and drain properly away from basement walls
(consider soil erosion and winter icing hazards when locating discharge areas).

e Ensure eavestroughs are clean and drain properly.

¢ Ensure the ground slopes away from the house for a minimum of five feet.

e Have plumbing fixtures (drains, traps, valves, pumps, etc.) inspected by a qualified
person at least once a year (preferably in late winter or early spring) to ensure they are in
good working order.

e Obtain professional advice and service from a knowledgeable and licensed plumber,
drainage contractor or civil engineer.

Visit our Web site at www.toronto.ca



What City programs are available to residents?
There are several programs available to homeowners to help alleviate flooding.

Blocked (Drain) Sewer Service Line Program
¢ The City will inspect service pipe connections (laterals) at no cost to the resident and, if
damage/blockage is located on City property, the city will repair at no cost to the
resident.
¢ Grant assistance is available if the roots of a City-owned tree are blocking the sewer
service line on private property.
e More information available at 416-338-ROOT (7668)

Basement Flooding Protection Subsidy Program

The Basement Flooding Protection Subsidy program will assist homeowners to take the
necessary precautions to reduce your property’s flooding risk. The subsidy program provides you
with an opportunity to install flood-protection measures on the internal and/or external plumbing
of homes, and receive a cash subsidy for devices and labour (following certain conditions). For
these devices to be completely effective, it is required that you have your eavestrough
downspouts disconnected from the sewer system where possible, as determined by the City.

Who is eligible?
e In May 2007, Toronto City Council extended the program to all owners of existing single,
duplex or triplex residential buildings only in the City, regardless of past flooding history.
e The following conditions also apply:
= Homeowners must consult with a licensed professional (plumber, drain contractor, or
drainage engineer) to understand how the existing drainage system operates and to
determine the most suitable protection measure(s) to reduce the potential for future
basement flooding
= Downspouts must be disconnected where lot conditions allow, as determined by the City,
to be eligible for any subsidy under this program
» The property is an existing home, not a new home under construction
= The property complies with the City’s Zoning By-law requirements for front yard paved
areas

The total subsidy can be up to $3,200, what does it include?

e A: Backflow Valve

In consultation with a licensed plumber, drain contractor, or drainage engineer, you may
determine that a backflow valve is sufficient protection on your storm and/or sanitary sewage
connection.

Subsidy = 80% of the invoiced cost up to a maximum of $1,000 including eligible labour,
materials, permit and taxes.

e B: Sump Pump (Weeping Tile Drainage)

In consultation with a licensed plumber, drain contractor, or drainage engineer, you may
determine that a sump pump is required to manage the water normally collected by footing
weeping tiles (foundation drains) and draining to the sanitary, storm or combined sewer.
Subsidy = 80% of the invoiced cost up to a maximum of $1,500 including eligible labour,
materials, permit and taxes.

Visit our Web site at www.toronto.ca



e C: Backflow Valve + Sump Pump

In consultation with a licensed plumber, drain contractor, or drainage engineer, you may
determine that both a backflow valve (called a Mainline Fullport backwater valve) and a sump
pump are required (see details above).

Subsidy = 80% of the invoiced cost up to a maximum of $2,300 including eligible labour,

e D: Pipe Severance and Capping

In consultation with a licensed plumber, drain contractor, or drainage engineer, you may
determine that in addition to other installations (backflow valve and/or sump pump) the
severance and capping of the footing weeping tile pipe location outside the foundation walls and
storm sewer lateral is required.

Subsidy = 80% of the invoiced cost up to a maximum of $400 including eligible labour,
materials and taxes.

Note: The difference between submitted costs and the maximum subsidy for any one type of
installation cannot be applied in part, or in total, to another type of installation when calculating
the total homeowner’s subsidy. Homeowners are allowed only one subsidy payment for the
appropriate installation or combination of installations per each eligible homeowner in Toronto
through this subsidy program.

For more information on how to apply for the Basement Flooding Protection Subsidy
Program, call 416-395-6376.

The City in good faith provides this information as a public service to assist private property owners. The
information is intended for educational and informational purposes and is only provided for the
convenience of users. Because of the varying nature of the elements, weather patterns, sewage systems
and houses, no municipal sewer system can offer every house complete protection against basement
flooding.

Also, drainage conditions on each private property are unique and private property owners should decide
if they need to assess the source of potential flooding to their property and implement all or only some of
the flooding protection measures available to them. The City is not responsible for the drainage systems
on private property and does not have the ability to assess or recommend improvement works on any
private property for this purpose. Where appropriate, professional advice and service should be sought
from a knowledgeable and licensed plumber, contractor or civil engineer.

While the information provided is thought to be accurate, it is provided strictly "as is" and the City makes
no representations, guarantees, or warranties as to the accuracy, reliability, completeness, currency, or
suitability of the information provided. Users relying on this information do so entirely at their own risk.
The City does not accept and specifically disclaims any and all warranties, whether express or implied,
and any liability for any injury, loss or damage whatsoever incurred as a result of the use of, reliance on,
the information provided by the City and in no event will the City, its Councillors, officers, directors,
employees or contractors be liable to you or to any third party for any direct, indirect, incidental,
consequential, special or exemplary damages or lost profit, including any property damage or loss or
personal injury, associated with, resulting from or arising out of any use or misuse of this information.

Visit our Web site at www.toronto.ca
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5.

Steps to Carry Out the Basement Flooding
Protection Subsidy Program

. Obtain a minimum of two (2) detailed work estimates. Private drainage systems can be

complex and each house is unique. The homeowner must carry out a site assessment with a
licensed plumber, drain contractor, or drainage engineer to understand how the existing
drainage system operates before determining the appropriate measures to isolate your home
from the sewer system. You are responsible for choosing the best solution for your home.

Apply for a City plumbing permit. Either you or your hired plumber must apply to the City
for a permit to undertake the work. The appropriate Basement Flooding Protection Subsidy
will be granted if the proposed installation meets the Building Code. To get a permit:

e You or your authorized agent (i.e. plumber) must present technical sketches or drawings,
meeting the Building Code, of the proposed home-isolation installation to any of the City
of Toronto’s Plumbing Permit Offices.

e The property owner’s signature must be on the sketch or drawing indicating agreement
with the proposed plan.

City plumbing inspection. When the work is complete, you (the homeowner) must request
the City’s plumbing inspector to examine and approve the finished plumbing work. The
inspector will determine whether or not the eligible elements, noted in the technical proposal,
have been installed in a manner that meets the Building Code. If the installation is
satisfactory, the inspector will provide you with a confirmation certificate.

Submit the following to Toronto Water for payment:

e A detailed invoice of the Eligible Work completed by a qualified professional (Toronto-
licensed plumber, drain contractor, or drainage engineer) indicating that the Eligible
Works have been “Paid in Full”;

e The Confirmation Certificate for the flood-protection works signed by Toronto Building.

Send to: Toronto Water * North York Civic Centre * 5100 Yonge Street » 2™ floor » Toronto,
Ontario M2N 5V7, or call 416-395-6376.

A cheque will be mailed to the property owner within eight to ten weeks.

Elements eligible for subsidies: Assessment costs (site visit by selected plumber); labour costs;
backflow valve (approved by Building Materials Evaluation Commission); flood alarm (attached
to backflow valve); couplings; pipe; plastic valve access box; concrete and gravel; sump pump;
plastic sump barrel; electrical wiring; pump discharge hose; exterior concrete spillway for sump
pump discharge water; private drain pipe capping device; exterior pit excavation (to permit drain
capping); downspout disconnection rearrangement of property’s eavestrough gutters and
downspout system (removing direct connection to the sewer system); City of Toronto plumbing
permit; and GST and PST.

Visit our Web site at www.toronto.ca



For more information:

Basement Flooding Protection
Subsidy Program

web: www.toronto.ca/water/sewers
telephone: 416-395-6376
email: basementflooding@toronto.ca

Municipal Licensing and Standards
(Plumbing/contractor license information)

web: www.toronto.ca/licensing
telephone: 416-392-6700
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Help protect yourself against hasement flooding >

Basements can flood for many reasons.
For its part, the City of Toronto is
working to make improvements to its
complex system of underground pipes,
sewers and catchbasins. But these
improvements alone cannot completely
protect a home from basement
flooding. And with the increasingly
frequent and severe weather events
related to climate change, it is
essential that homeowners take the
appropriate action to reduce the risk of
basement flooding on their own private
property. Those who isolate their home
from the City's sewer system can
significantly reduce the risk of
basement flooding.

To assist homeowners, the City offers
owners of single-family, duplex and
triplex residential homes a financial
subsidy of up to $3,200 per property
to install flood protection devices
including a back-water valve, sump
pump, and pipe severance and capping
of the home’s storm sewer or external
weeping tile connection.

Work that is eligible

Each property owner is required to have a plumber, licensed by the City of
Toronto, carry out a site assessment to determine the suitability of isolating
their property from the City's sewer system. Contact Municipal Licensing &
Standards at 416-392-6700 to verify plumbing licenses. The following
items and works are eligible for a subsidy after proper installation:

[3. Back-water valve

In consultation with a plumber licensed by the City of Toronto, homeowners
may determine that a back-water valve on the sanitary sewage and/or
stormwater connection could provide sufficient basement flooding protec-
tion.

Available subsidy = 80% of the invoiced cost up to a maximum of $1,250
including eligible fabour, materials, permit and taxes.

B: sump pump

In consultation with a plumber or contractor licensed by the City of Toronto,
homeowners may determine that a sump pump is required to manage the
water normally collected by footing weeping tiles that drain to the sanitary,
storm or combined sewer.

Available subsidy = 80% of the invoiced cost
up to a maximum of $1,750 including labour, materials and taxes.

[@: Back-water valve + sump pump

In consultation with a piumber licensed by the City of Toronto, homeowners
may determine that both a back-water valve and a sump pump are required
(see details in previous section A and B).

Available subsidy = 80% of the invoiced cost up to a maximum of $2,800
including eligible labour, materials, permit and taxes.

[J: Pipe severance and capping

In consultation with a plumber or contractor licensed by the City of Toronto,
homeowners may determine that disconnecting foundation drains (weeping
tiles) from the City's sewer system by severing and capping the underground
storm sewer connection pipe is also required.

Available subsidy = a maximum of $400 including eligible labour, materials
and taxes.

If you are applying for more than one item under the subsidy program, you
cannot apply any unused funds from one item to another.



Eligibility requirements and information > _

The City of Toronto will determine the eligibility of properties that meet the requirements listed below:

* The property must be registered as a single-family ¢ All installations must be completed before the
residential, duplex or triplex property within the City applicant applies for the subsidy.
of Toronto. e Invoice(s) must show a cost breakdown of all charges,
¢ The subsidy is available only to existing homes, not the total amount paid and be clearly marked as
homes in the planning stages or currently under “paid in full.”
construction. e The property owner or authorized legal representative
* The property must have its eavestrough downspouts must sign and date the application form.
properly disconnected from the City sewer system, °

All documents must be originals. No photocopies will

where possible. be accepted.

e A plumber currently licensed by the City of Toronto, e Applications and supporting documentation must be
must be hired to install a back-water valve. received by the Basement Flooding Protection Subsidy

o A contractor currently licensed by the City of Toronto Program Office within one year of the date of
must be hired to install a sump pump and/or perform completion of the work.
severance and capping. e Subsidies for eligible work are subject to available

¢ A building permit and approved inspection must be funding and provided on a first-come, first-served
obtained for back-water valve installations. basis.

® Only properties that comply with the City's Zoning e Subsidies are provided one time only for each eligible
By-law requirements for front yard paved areas are installation, per property, and on a no-fault basis

eligible.



Consult with a plumber licensed by the City of
Toronto for an assessment and recommendation of
the appropriate installation(s) that will isolate your
property from the City's sewer system.

If you are NOT installing a back-water
valve, continue to step number 2.

The following steps are applicable for
back-water valve installations only.

1a) If a back-water valve is to be installed,
you or your plumber must first:

Obtain a permit from the City of Toronto Building Division. To obtain
a permit, you must go to one of the City of Toronto service counters

and provide the required fee and a drawing (signed by the property

owner). If the proposed work meets the Building Code requirements,
you will be provided with a permit.

Permits can be obtained at the following locations:

Toronto and East York District
Toronto City Hall

100 Queen Street West
416-392-7539

Wards: 14, 18, 19, 20, 21, 22, 27, 28, 29, 30, 31, 32

North York District
North York Civic Centre
5100 Yonge Street
416-395-7000

Wards: 8, 9, 10, 15, 16, 23, 24, 25, 26, 33, 34

Etobicoke York District
2 Civic Centre Court
416-394-8002

Wards: 1,2,3,4,5,6,7,11,12,13,17

Scarborough District
Scarborough Civic Centre
150 Borough Drive
416-396-7322

Wards: 35, 36, 37, 38, 39, 40, 41, 42, 43, 44

1b) Request an inspection for the completed installation.

Back-water valve installations require an inspection by Toronto
Building. Please be sure to schedule an inspection before enclosing
or covering the work. This will ensure the inspector is able to see if
the instaliation meets the applicable Building Code requirements.
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After work has been completed, obtain an
itemized invoice marked “paid in full” from
your plumber or contractor.

Complete the Basement Flooding Protection
Subsidy Program application form.

Mail the completed application form with all the
required documentation to:

Basement Flooding Protection Subsidy Program
City of Toronto

Metro Hall, Stn 1180, 21st floor

55 John Street

Toronto, ON M5V 3C6

The Program Office will review your
application and determine if you are
eligible for a subsidy.

If your application is incomplete or

you have not included the proper
documentation, it will not be processed
and all documents will be returned to
you. If your application is denied, you
will be notified by mail.

For more information:

Basement Flooding Protection
Subsidy Program

web: www.toronto.ca/water/sewers
telephone: 416-395-6376
email: basementflooding@toronto.ca

Municipal Licensing and Standards
(Plumbing/contractor license information)

web: www.toronto.ca/licensing
telephone: 416-392-6700



Basement Flooding Protection Subsidy Application Form >

Section 1: Applicant and property information

Applicant's first and last name

Address of property that subsidy applies to

Property assessment roll number (as listed on your City of Toronto Property Tax Bill)

Number Street name

City Province Postal Code

Daytime phone Evening phone

email

Have you disconnected your home’s downspouts from the sewer system? CJ YES (I NG (3 Never connected

Have you constructed a front yard paved parking area? (J YES

Mailing address (if different from above)

O NO  If yes, does it comply with the City's Zoning By-laws? CJYES (I NO

Number Street name

City Province Postal Code

Daytime phone Evening phone

email

Section 2: Back-water valve permit and inspection information This section is to be filled out by applicants installing a hack-water valve

Permit number Name of Toronto Building inspector Date of inspection: YYYY/MM/DD

Section 3: Plumber/contractor information

LI N I O O

Plumber/contractor name

Section 4: Financial information
Charges as itemized on your invoice (as applicable):

1) Back-water valve $

2) Sump pump $

3) Pipe severance/capping  $

Total amount paid: $

(clearly shown as “paid in full” on your invoice)

Section 5: Document checklist
Please make sure that:

3 This application is completed and signed by the property
owner or legally authorized representative.

3 The original invoice(s) marked “paid in full” and itemized
with cost breakdowns of all charges are included.
Note: Please keep photocopies of all documents submitted for

your personal records. Your original invoice will be returned to
you after your application is processed.

City of Toronto License Number (9 digits) License expiry date

If your application is incomplete, or you have not included the required
documentation, your application will not he processed and will be returned
with a request for the outstanding information.

I/We certify that the information, statements and representations given in this application and any
accompanying materials are true, accurate and complete in all respects. I/We understand that any
false or deceptive information, statement or representation given in this application and any
accompanying materials may result in the rejection or revocation of this application and any approval
thereof and immediate demand by the City for full repayment of any subsidy paid by the City. In
addition to any other civil remedies available to the City, I/we agree that I/we shall immediately repay
the City all subsidy monies pay to me/us and shall indemnify the City for any and all costs it may
occur, by reason of the giving or making such false or deceptive information, statement or
misrepresentation in this application and any accompanying materials.

Applicant’s Signature Date: YYYY/MM/DD

Please mail this application and all required original documents to:
Basement Flooding Protection Subsidy Program

City of Toronto, Metro Hall, Stn 1180, 21st floor

55 John Street, Toronto, ON M5V 3C6

The personal information on this form together with any attached documents is collected under the
authority of the City of Toronto Act, 2006, s. 136, and By-law 292-1999. The information is used to
assess your eligibility for the Basement Flooding Protection Subsidy Program, to process your payment
where eligible, and for aggregate statistical reporting. Questions about this collection can be directed
to: Supervisor, Service Programs, Metro Hall, Stn. 1180, 21st floor, 55 John Street, Toronto, ON M5V 3C6
or at 416-395-6376.



b ToronTo Blocked Sewer Service Lines — Inspection and Repair Program

DRAIN GRANT APPLICATION FORM

For more information: 416-338-ROOT (7668)
www.toronto.ca/water

Effective October 1, 2007, all applicants must submit this form draingrant@toronto.ca

Section 1: Property Information

Owner name (as listed on your Property Tax Bill)

Property Assessment Roll Number (as listed on your Property Tax Bill)

Address of property

Date work was completed

Mailing address (if different)

Day phone Evening phone Email

You must submit the original Property Tax Bill for the year in which the work was completed to verify ownership and
property eligibility.

Section 2: Investigation Information

Name of City's Toronto Water staff responding on-site to your call

Date staff were on site Time

Drain Grant investigation Form number (top of white form)

You must submit the original Drain Grant Investigation Form (white form) to verify that the property has been inspected by
City staff. If you have not had an on-site inspection by City staff, please call 416-338-8888 as soon as possible to arrange
one and ask for a completed copy of the Drain Grant Investigation Form.

Section 3: Licences and Permit Information (Please contact your contractor for this information)

Business name of contractor hired

City of Toronto Municipal Business (or contractor) Licence nhumber

Licence expiration date

All work done by drain or plumbing contractors who are unlicensed or unregistered with the City of Toronto Municipal
Licensing and Standards Division are ineligible for a grant.

Was work done on the building drain interior work? ] Yes [] No (must check one)

If yes, provide the City of Toronto Plumbing Permit number

Most building drain (or interior work) requires a plumbing permit issued by the City of Toronto Building Division. If you
checked off yes, you must include the original City of Toronto Building Division plumbing permit.
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Section 4: Financial Information

Total amount paid to contractor (clearly shown as “paid in full” on your invoice) $

Breakdown of charges as itemized on your invoice:

1) Replacement of sewer line (exterior work) $ Full or partial replacement (circle one)

2) Replacement of building drain (interior work) $ Full or partial replacement (circle one)

You must submit a legible ORIGINAL paid invoice from your licensed drain contractor/plumber (marked “paid in full”’) and
clearly identifying the total amount paid. The invoice must be itemized in detail to indicate the work done, must provide a
cost breakdown of charges by item, whether the work was internal and/or external, partial or full replacement, and subject
to the satisfaction of Toronto Water. No reimbursement will be made for cleaning, snaking, plunging or closed circuit
television inspection. Sewer service line or building drain must be replaced as part of the work done to be eligible for a

grant.

Please check off the documents you are including with this application

D Original property owner's City of Toronto Property Tax Bill for the year the work was completed
E] Original City of Toronto (Toronto Water) Drain Grant Investigation Form (white form)
E] Original City of Toronto (Toronto Building) Plumbing Permit — for interior work

D Original paid invoice from your licensed drain contractor/plumber (marked “paid in full”) and clearly
identifying the total amount paid. The invoice must be itemized in detail to indicate the work done, must provide a cost
breakdown of all charges by item, whether the work was internal and/or external, partial or full replacement, and subject
to the satisfaction of Toronto Water. No reimbursement will be made for cleaning, snaking, plunging or closed circuit
television inspection. Sewer service line or building drain must be replaced as part of the work done to be eligible for

a grant.

|:| Property owner must complete and sign (and mail in) this application form.
For those with a total combined annual property income of less than $35,000 applying for additional financial assistance:

Original Income Tax Notice of Assessments for the year in which the work was completed for each property owner
registered on the Property Tax Bill.

INCOMPLETE APPLICATIONS, MISSING INFORMATION, PHOTOCOPIES AND INVOICES NOT MEETING OUR
REQUIREMENTS WILL BE SENT BACK TO YOU AND THE APPLICATION WILL NOT BE PROCESSED.

Please keep copies of all documents submitted for your personal records. Once your application has been processed, all
original copies will be returned to you.

Property Owner's Signature Date

Please mail this application and all required original documents to:
City of Toronto, Drain Grant Program

Metro Hall, Stn. 1180, 21st floor

55 John Street

Toronto, ON M5V 3C6

MFIPPA Notice of Collection

The personal information on this form together with any attached documents is collected under the authority of the City of Toronto Act, 2006, s. 136, and
By-law 292-1999.The information is used to assess your eligibility for drain grant financial assistance, to process payment where eligible, and for aggregate
statistical reporting. Questions about this collection can be directed to Manager, Blocked Sewer Service Line Inspection & Repair Program, Metro Hall, Stn.
1180, 21st floor, 55 John Street, Toronto, ON M5V 3C6 or at 416-338-7668.
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Blocked Sewer Service Lines— Inspection and Repair Program Policy

This section to be detached and kept by property owner

Blocked Sewer Service Line

If you suspect that you have a blocked sewer service line between your residence and the main sewer, you must contact the
City at 416-338-8888 for assistance.

Drain Grant Response and Investigation Procedure

1. First response to all sewer service line blockage inspection and emergency repair service will be provided by City staff 24
hours a day, seven days per week.

2. After normal business hours, response will be limited to emergency situations where the sewer service lines are
completely blocked. All other service calls will be investigated the next business day.

During the Inspection

1. Once the blockage has been verified by City staff, it is the property owner's responsibility to hire a licensed drain
contractor and obtain the necessary approvals and permits to carry out the sewer service line work on private property.

2. Investigations will be limited to locations that can provide proper access into the sewer service line (i.e. a cleanout or
excavation). Where a cleanout does not exist, the property owner must install one to facilitate proper maintenance and
inspection of the sewer service line.

3. The property owner will be responsible for payment of the contractor's invoice. The City will not deal directly with any
contractor for payment or dispute resolution.

Drain Grant Financial Assistance Criteria

Financial assistance is available to City of Toronto property owners for blocked private sewer drain repairs or replacement
when the City investigation has determined that a portion of the sanitary and/or storm service line on private property has
been infiltrated by tree roots from a City-owned tree. Toronto Water at its sole discretion will determine the eligibility of
property owners who meet ALL the following criteria:

On site field investigation requirements:

1. Toronto Water was contacted (416-338-8888) for first response by the property owner and was on-site as quickly as
operationally possible on the date of the incident of the reported sewer blockage to verify the blockage. Blockage verified by
a private contractor will not be accepted.

2. A proper access point (a cleanout) into the sewer service line is available and provided to Toronto Water staff to conduct
the inspection and investigation.

3. Toronto Water staff (and not private contractors) determined that a portion of the sanitary and/or storm sewer service
lines on private property has been infiltrated by tree roots from a City-owned tree, which is verified by City staff.
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Office administration requirements:

4. A signed application was made by the registered property owner or authorized representative and submitted within 12
months (1 year) of the paid invoice of the work completed.

5. The property is registered as a single-family residential, duplex or triplex property in the City of Toronto.

6. The property must not have exceeded the life-time maximum amount of $2,000 per property towards sewer service line
repair or replacement work, including exterior work (foundation to wall to property line) whether partial or full replacement
and internal work (within the building).

7. A registered City of Toronto Municipal Licensing and Standards Division (http://www.toronto.ca/licensing/index.htm)
licensed drain contractor or plumber was hired to undertake and perform the necessary repairs and/or replacement work.

8. The work done must meet all local plumbing and building code inspection requirements, including getting all applicable.
permit approvals from the City of Toronto Building Division (http://www.toronto.ca/building/index.htm). Note: most interior
work requires a permit.

9. You must submit a legible ORIGINAL paid invoice from your licensed drain contractor/plumber (marked “paid in full”)
and clearly identifying the total amount paid. The invoice must be itemized in detail to indicate the work done, must provide
a cost break down of charges by item, whether the work was internal and/or external, partial or full replacement, and subject
to the satisfaction of Toronto Water. No reimbursement will be made for cleaning, snaking, plunging or closed circuit
television inspection. Sewer service line or building drain must be replaced as part of the work done to be eligible for a
grant.

10. To qualify for additional financial assistance, all registered property owners must submit their most recent year's Notice
of Income Tax Assessments, and the combined total must be less than the annual gross amount of $35,000. Additional
assistance will be calculated by the following formula.

e Below $21,000: 100% of the balance of eligible repair costs
e $21,000-$27,000: 50% of the balance of eligible repair costs
e $27,000-$35,000: 25% of the balance of eligible repair costs

Assessment and Processing
1. When your application form is received by the Drain Grant Program, it will be checked to see if it is complete.

2. If it is incomplete, this means that the form has not been filled in or the attachments have not been included, as
required. The application will be sent back to you with a letter informing you which part of your application needs to be
completed.

3. Once you have completed the application, return it to the above address for processing.
4. Please remember that we cannot process your application until it is complete.
5. The following original documentation submitted with your application will be reviewed as part of our assessment:

Original property owner's City of Toronto Property Tax Bill for the year the work was completed

Original City of Toronto (Toronto Water) Drain Grant Investigation Form (white form)

Original City of Toronto (Toronto Building) Plumbing Permit  for interior work

Original paid invoice from your licensed drain contractor/plumber (marked “paid in full’) and clearly identifying the total
amount paid. The invoice must be itemized in detail to indicate the work done, must provide a cost break down of all
charges by item, whether the work was internal and/or external, partial or full replacement, and subject to the
satisfaction of Toronto Water. No reimbursement will be made for cleaning, snaking, plunging or closed circuit television
inspection. Sewer service line or building drain must be replaced as part of the work done to be eligible for a grant.

e Property owner must complete and sign (and mail in) the application form
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For those with a total combined annual property income of less than $35,000 applying for additional financial assistance:
e Provide original Income Tax Notice of Assessments for the year in which the work was completed for each property owner

registered on your Property Tax Bill.

6. The assessment will be made upon review of these documents, specifically work performed and undertaken by the
licensed contractor as specified on the invoice.

If Your Application Is Denied

1. If you receive a letter telling you that your application has been denied, you may appeal.

2. All appeals must be made in writing within 60 days of receiving the denial letter. Details of where to send the letter will
be provided in the notification letter.

e Appeals are considered by the Deputy City Manager responsible for Toronto Water.
o When your appeal has been considered, you will be notified in writing of the outcome.

o Appeals under the Drain Grant Policy will not be granted for situations where the applicant has been granted the property
life-time maximum grant limit provided under the Drain Grant Policy.

How to Apply

Complete the application and submit it with the required original attachments to the following address within one year of the
date of the paid invoice:

City of Toronto, Drain Grant Program
Metro Hall, Stn. 1180, 21st floor
55 John Street

Toronto, ON M5V 3C6
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Chronic Basement Flooding

City of Toronto programs available to residents

1. Drain Grant Program (for Blocked Sewer Service Lines)
The City will inspect service pipe connections (laterals) at no cost to the
resident and, if damage/blockage is located on City property, the City will
repair at no cost to the resident. Please call 311 to arrange a service
appointment. Grant assistance is available if the roots of a City-owned tree
are blocking the sewer service line on private property. More information
on the Drain Grant Program: 416-338-ROOT (7668) or
draingrant@toronto.ca.

2. Basement Flooding Protection Subsidy Program
A total subsidy of up to $3,200 is available, including:
a. Backwater valve: 80%, up to a maximum of $1,250
b. Sump pump: 80%, up to a maximum of $1,750
c. Backwater valve and sump pump: 80%, up to a maximum of $2,800
d. Pipe severance and capping: to a maximum of $400

As of January 2007, the program is available to all owners of existing single,
duplex or triplex residential homes across the City, regardless of previous
flooding history.

To be eligible, the following conditions apply:

a. Downspouts must be disconnected (where possible)

b. A City of Toronto-licensed plumber or drain contractor must be hired
to install a backwater valve, a sump pump and/or perform
severance/capping

c. Must be for an exisiting home, and not a new home under
construction

d. The property must comply with the City’s Zoning By-law
requirements for front yard paved areas.

For more information on details or how to apply,
see provided handout or call 416-395-6376
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Chronic Basement Flooding
Homeowner measures to COHTFOI

basement flooding

J Discouned downspouts

‘/

Normal 'Qpen’ Backflow 'Closed’
Position Position

v st il e

e Repair cracks/leaks in walls, floor, doors and windows.

e Maintain clean eavestroughs & downspouts.

. Ensure ground slope drams away from ’fhe house cmd not. ontQ
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‘M When disconnecting yo
downspouts, ensure that
water drains properly and
does not affect your
neighbour’s property

M Clear your eavestroughs and
downspouts of leaves and
other debris

M Make sure not to increase
your paved parking surface
more than is permitted

Always report flooding

immediately
by calling 416-338-8888
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Appendix B

Agency Consultation




Ministry of the Environment

Central Region
Tachnical Support Section

5775 Yonge Street, 8™ Floor
North York, OntarioM2M 4J1

Tel.: (416) 326-6700
Fax: (418) 325-6347

Ministére de I'Environnment

Région du Centre
Section d'appui technique

5775, rve Yonge, 8% étage
North York, Ontario M2M 4J1

Tél.: (416) 3266700
Télde. : (416) 325-6347

™
>»r> )
Zf' Ontario

November 25, 2009 File: EA05-02-05
Josie Franch

Public Consultation Coordinator

City of Toronto

Metro Hall, 18" Floor, 55 John Street

Toronto, ON M5V 3C6

RE: TSS Comments:
Investigation of Basement Flooding — Study Area 32
City of Toronto
Class Environmental Assessment
Response to Notice of Commencement

Dear Ms. Franch:

This letter is our response to your Notice of Study Commencement for the above noted project. This
response acknowledges that the City of Toronto has indicated that its study is following the
approved environmental planning process for a project under the Municipal Engineers Associalion
Municipal Class Environmental Assessment (Class EA). Please note that the Class Environmental
Assessment process requires that you choose a schedule lo follow for the project appropriate to the
work that is to be completed.

Based on the information submitted, we have identified the following issues of concern with respect
to the proposed undertaking:

» Ecosystem Protection and Restoration + Contaminated Soils

e Surface Water * Mitigation and Monitoring
« Groundwater ¢ Planning and Policy

e Air Quality ¢ Class EA Process

« Servicing and Facilities * First Nations Consuitation

We are providing the following general comments to assist you and your project team members in
effectively addressing these issues:

Ecosystem Protection and Restoration

e Any impacts to ecosystem form and function must be avoided where possible. The Project
File/ESR should describe any proposed mitigation measures and how project planning will
protect and enhance the local ecosystem.

» All natural heritage features should be identified and described in detail to assess potential
impacts and to develop appropriate mitigation measures. Our records confirm that the following
sensitive environmental features are located within or adjacent to the Study Area:



o Environmentally Sensitive Areas ¢  Wetlands
(ESAs) ¢ Woodlots

» Rare Species of flora or fauna

¢ Watercourses

We recommend consulting with the Ministry of Natural Resources (MNR), Fisheries and Oceans
Canada (DFO) and your local conservation authority to determine if special measures or
additional study will be necessary to preserve and protect these sensitive features.

Surface Water

The Project File/ESR must include a sufficient level of information to demonstrate that there will
be no negalive impacts on the natural features or ecological functions of any watercourses
within the Study Area. Measures should be included in the planning and design process to
ensure that any impacts to watercourses from construction or operational activities (e.qg. spills,
erosion, pollution) are mitigated as part of the proposed undertaking. The MOE Guideline B-8,
Evaluating Construction Activities Impacting on Water Resources should be used to plan and
construct this project.

Additiona! stormwater runoff from new pavement can impact receiving watercourses and flood
conditions. Quality and quantity control measures to treat stormwater runoff should be
considered for all new impervious areas and, where possible, existing surfaces. MOE'’s
Stormwater Management Planning and Design Manual (2003) should be referenced in the
Project File/ESR and utilized when designing stormwater control methods. We recommend that
a Stormwater Management Plan should be prepared as part of the Class EA process that
includes:

o Strategies to address potential water quantity and erosion impacts related to stormwater
draining into streams or other sensitive environmental features, and to ensure that
adequate (enhanced) water quality is maintained

» Watershed information, drainage conditions, and other relevant background information

o Future drainage conditions, stormwater management options, information on erosion
and sediment control during construction, and other details of the proposed works

+ Informalion on maintenance and monitoring commitments

Groundwater

The status of, and potential impacts to any well water supplies should be addressed. If the
project involves groundwater takings or changes to drainage patterns, the quantity and quality of
groundwater may be affected due to drawdown effects or the redirection of existing
contamination flows. In addition, project activities may infringe on existing wells such that they
must be reconstructed or sealed and abandoned. Appropriate information to define existing
groundwater conditions should be included in the Project File/ESR.

If the potential construction or decommissioning of water wells is identified as an issue, the
Project File/ESR should refer to Ontario Regulation 903, Wells, under the Ontario Water
Resources Act.

Potential impacts to groundwater-dependent natural features should be addressed. Any
changes to groundwater flow or quality from groundwater taking may interfere with the ecological
processes of streams, wetlands or other surficial features. In addition, discharging
contaminated or high volumes of groundwater to these features may have direct impacts on their
function. Any potential effects should be identified, and appropriate mitigation measures should



be recommended. The level of detail required will be dependent on the significance of the
potential impacts.

Any potential approval requirements for groundwater taking or discharge should be identified in
the Project File/ESR. In particular, a Permit to Take Water (PTTW) under the Ontario Water
Resources Act will be required for any water takings that exceed 50,000 litres per day. APTTW
application must be accompanied by an assessment of potential effects as noted above, and
may require a higher level of detail than what is provided in the Project File/ESR. Please note
that when significant long-term water taking is proposed, the maximum rate identified in the
Project File/ESR must not be exceeded in any subsequent PTTW applications. For more
information on the application and approval process, we suggest you refer to the MOE Permit to
Take Water Manual (April 2005).

Dust and Noise

Dust and noise control measures should be addressed and included in the construction plans to
ensure that nearby residential and other sensitive land uses within the Study Area are not
adversely affected during construction activities. if dust suppressants are proposed lo be used,
we recommend the use of non-chloride based compounds to protect water quality.

The Project File/ESR should consider the potential impacts of increased noise levels during the
operation of the undertaking given the potentially higher traffic volumes resulting from this
project. The proponent should explore all potential measures to mitigate significant noise
impacts during the assessment of alternatives.

Servicing and Facilities

Any facility that releases emissions to the atmosphere, discharges contaminants to ground or
surface water, provides potable water supplies, or stores, transports or disposes of waste
must have a Certificate of Approval before it can operate lawfully. Please consult with the
Environmental Assessment and Approvals Branch to determine whether a new or amended
Certificate of Approval will be required for any proposed infrastructure.

We recommend referring to MOE's “D-Series” guidelines — Land Use Compalibility to ensure
that all applicable Ministry procedures are followed in planning for any infrastructure or
facilities related to wastewater, pipelines, landfills or industrial uses.

Contaminated Soils

Since the removal or movement of soils may be required, appropriate tests to determine
contaminant levels from previous land uses or dumping should be undertaken. If the soils are
contaminated, you must determine how and where they are to be disposed of, consistent with
Part XV.1 of the Environmental Protection Act (EPA) and Ontario Regulation 153/04, Records of
Site Condition, which details the new requirements related to site assessment and clean up. We
recommend contacting the MOE Toronto District Office in Toronto for further consultation if
contaminated sites are present.

The location of any underground storage tanks should be included in the Project File/ESR.
Measures should be identified to ensure the integrity of these tanks and to ensure an

appropriate response in the event of a spill. The MOE Spills Action Centre must be contacted in
such an event.

Any current or historical waste disposal sites should be identified in the Project File/ESR. The
status of these sites should be determined to confirm whether approval pursuant to Section 46
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of the Environmental Protection Act may be required for land uses on former disposal sites.

The Project File/ESR should identify any underground transmission lines in the Study Area. The
owners should be consulted to avoid impacts to this infrastructure, including potential spills.

Mitigation and Monitoring

Design and construction reports and plans should be based on a best management approach
that centres on the prevention of impacts, protection of the existing environment, and
opportunities for rehabilitation and enhancement of any impacted areas.

All waste generated during construction must be disposed of in accordance with MOE
requirements.

Contractors must be made aware of all environmental considerations so that all environmental
standards and commitments for both construction and operation are met. Mitigation measures
should be clearly referenced in the Project File/ESR and regularly monitored during the
construction stage of the project. In addition, we encourage proponents to conduct post-
construction monitoring to ensure all mitigation measures have been effective and are
functioning properly. The proponent’'s construction and post-construction monitoring plans
should be documented in the Project File/ESR.

Planning and Policy

The 2005 Provincial Policy Statement contains policies that protect Ontario’s Natural Heritage.
Applicable policies should be referenced in the Project File/ESR, and the proponent should
demonstrate how this proposed project is consistent with these policies. You may wish to
consider consulting with the Ministry of Municipal Affairs & Housing in this matter.

The Places to Grow Plan contains policies which guide decisions on a range of issues such as
infrastructure planning and land-use planning to ensure that stronger and more prosperous
communities are built in the Greater Golden Horseshoe. The Project File/ESR should
demonstrate how this project adheres to the relevant policies of the Places lo Grow Plan,
including Section 3, which contain policies for Infrastructure to Support Growth.

Class EA Process

The Project File/ESR should provide clear and complete documentation of the planning process
in order to allow traceability of decision-making. It must also demonstrate how the consultation
provisions of the Class EA have been fulfilled, including documentation of all public consultation
efforts undertaken during the planning process. Additionally, it should identify all concerns that
were raised and how they have been addressed throughout the planning process. The Class
EA also directs proponents to include copies of comments submitted on the project by interested
stakeholders, and the proponent’s responses to these comments.

The Class EA requires the consideration of the effects of each alternative on all aspects of the
environment. The Project File/ESR should include a level of detail (e.g. hydrogeological
investigations, terrestrial and aquatic assessments) such that all potential impacts can be
identified and appropriate mitigation measures can be developed. Any supporting studies
conducted during the Class EA process should be referenced and included as part of the Project
File/ESR.

Please include in the Project File/ESR a list of all subsequent permits or other approvals that
may be required for the implementation of the preferred alternative, including Permits to Take
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Water, Centificates of Approval or other ministerial approvals, approval under the Canadian
Environmental Assessment Act (CEAA), and conservation authority permits.

Please note that MOE guidelines and other information related to the issues noted above are
available at www.ene.gov.on.ca under the publications link. We encourage the proponent to
review all the available guides and to reference any relevant information in the Project File/ESR.

First Nations Consultation

Please note that as part of the required stakeholder and agency consuitation, proponents are
advised to contact the Ministry of Aboriginal Affairs and the Department of Indian and Northern
Affairs to determine potentially affected Aboriginal peoples in the project area. Please refer to
the website http://www.ene.qov.on.cal/en/eaab/aboriginal-resgurces.php for a list of appropriate
government contacts.

Once identified, you are advised to provide notification directly to the Aboriginal peoples who
may be affected by the project and provide them with an opportunity to participate in any
planned public consultation sessions and comment on the project.

Thank you for the opportunity to comment on this project. Please ensure that Daniel Delaquis, MOE
Central Region EA and Planning Coordinator, is placed on the project mailing list. We recommend
a draft copy of the Project File/ESR be circulated to this office prior to the filing of the final draft,
allowing approximately 30-days review time for the ministry’s technical reviewers to provide
comments. Please also forward our office the Notice of Completion and Project File/ESR when
completed. Should you or any members of your project team have any questions regarding the
above, please feel free to contact me at (416) 326-3525; | would be pleased to assist you.

Yours sincerely,

S e =N

Daniel Delaquis
Environmental Resource Planner and EA Coordinator
Air, Pesticides and Environmental Planning

c

Rod Adams, Toronto District Office, MOE
Central Region EA File
A &P File
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Legend

Catchbasin

Cross Section

A

==ie-  Storm Sewer

-]

=l Combined Sewer
=gpe- Proposed Storm Sewer

=g Sanitary Sewer

DEM Elevation Contour (0.1 m intervals)

New storm sewer
75mm @, 194 m
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Figure 12a
Combined Sewer Perforated
Manhole Covers to be Replaced
(North-West Part)
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Legend

= Combined Sewer
Perforated MH Cover in street with storm sewer

North-East
E South-East

North-West

Combined Sewer Manhole
South-West

D Study Area South-East Part
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Figure 12d
Combined Sewer Perforated
Manhole Covers to be Replaced

(South-East Part)
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Appendix D

Interim Remedial Measures
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Exhibit 5

Eastern Beaches Basement Flooding Investigation
Summary of Kew Beach Avenue Interim Measures

1. Installation of two curb cuts and a shallow swale network in Kew Beach Park to relief
flow depth on Kew Beach Avenue (see Figure 1). The swale network ends at a
shallow pond with several catchbasins connecting to the Kippendavie Avenue storm
outfall which will be re-activated.

Figure 1

Profiles of both the proposed swales and the re-activated pipe are shown in Figures 2
and 3.
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Figure 3
The cross section of the swale is a trapezoidal open channel 10 m wide by 0.25 m

deep with a bottom 2 m wide, see Figure 4. The swale will be constructed in grass to
promote infiltration.

10m

ozm|[ __________————’——’_'_'

2m

Figure 4

The estimated design flow for the swale is 544 I/s that can provide protection for a
1:100 yr storm.

Due to the presence of trees in the park the swale has to meander around them to
avoid damage to their roots. It is possible to have two parallel swales in some areas to
have smaller swales, 5 m wide with a bottom 1 m wide, to better accommodate for the
trees.



The maximum depth of the swale is around 0.70 m close to the connection to the
abandoned storm sewer.

The maximum capacity of the abandoned storm sewer south of Kippendavie Ave. is
713 I/s which can convey the flow from the swale.

2. Diversion of 35% of the storm sewer flow from the residential development west of
Woodbine Ave. to the storm sewer on Lakeshore Blvd. Installation of a speed bump
at Woodbine Ave. to reduce overland flow from Woodbine Ave. flowing south onto
Kew Beach Ave., see Figure 5. Add catchbasin inlet controls in the new development
and along Woodbine Ave., south of Queen St. E.

Figure S

The capacity of the existing sewer was evaluated using the rational method and the
following conclusions can be made, see Figure 6:

e The design level of the existing storm sewer system is 1:2 yr storm.

¢ The runoff coefficient used for the design was 0.55.

* When considering the subcatchment areas including ROW and private
properties only, the storm sewer system located along Woodbine Ave. has the
capacity to convey the storm flow from south of Queen St. E. The storm pipe
from the new development and the storm sewer downstream of Kew Beach
Ave. to the Kenilworth Tank does not have capacity.
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Figure 6

¢ The existing storm sewer pipe along Boardwalk Dr. has to be disconnected
from the MH chamber, as shown in Figure 6, to avoid any storm flow from
Joseph Duggan Rd. affecting Kew Beach Ave.

The storm flow from the new development is generating a capacity problem at
the existing storm sewer at Woodbine Ave.

The existing storm sewer along Lake Shore Blvd. E. was analyzed with the following
conclusions, see Figure 7:

The existing storm sewer does not have enough capacity to convey all the
storm flow from the new development. It has to be replaced up to the

intersection with Winners Crcl. Downstream from here the storm sewer has
enough capacity.



Figure 7

MH with a flow control structure.

Lake Shore Blvd. E. This requires the
f the new MH chamber with a flow control

9, of the storm flow from the New Development, 71 Us, can be
d.

construction of a 300 mm size pipe, a new

See Figure 8 for the location 0
structure and the new pipe require



[
| |

Figure 8

3. Lower the inlet grates at Waverley Rd. and Lee Ave. and create a lower curb cut to
provide easier outlet flow route when streets are flooded.

4. Add new catchbasin in the low point in front of 13-13A Lee Avenue; re-grade the low
point of the road in front of the Lee Avenue inlet grate relief.

5. Keep the existing backflow valves at Lee Ave. and Waverley Rd.
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